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CAUSE   OF   THUNDER. 
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CONJECTURES 

O  N    T  H  E 

CAUSE  OF  THUNDER. 

H  E  air  is  a  body  origi* 
nally  ele£tric,  &  while  dry 
is  not  a  condu£tor  of  the 
ele&ical  fire ,  it  does  not  receive  it 
from  other  bodies  ,  nor  does  it 
communicate  it  to  them  ;  other- 
wife  no  body  furrounded  by  the  air, 
could  be  ele&rified  pofitively  &  nega- 
tively ,  for  if  we  should  try  to  elec- 
trify it  pofitively ,  the  air  would  imme- 
diately carry  off  the  fuperplus ,  or  if  it 
Was  negatively }  the  air  would  fupply 
.What  was  wanting  (a). 

2.  The  eleSrical  fire  is  equally  diffu-* 

(a)  Experiments  on  Electricity.  French  Tranflation, 
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fed  through  our  walls,  our  apartments  j 
the  earth  6c  all  the  common  mafs  of  mat- 
ter y  thus  the  glafs  globe  turning  while  it 
rubs  againft  the  cusheon ,  draws  the  fire 
from  the  cusheon,  which  is  fupplied  by 
the  frame  of  the  machine,  &  the  frame; 
by  the  floor  upon  which  it  is  placed.  Cut 
off  the  communication  by  means  of  a  thick 
piece  of  glafs  y  or  a  cake  ofrofln  placed 
below  the  cusheon ,  no  more  fire  can  be 
produced  {a). 

3.  This  experiment  proves  evidently 
the  above  remark ,  that  the  air  is  a  body 
originally  ele&ic ,  that  it  neither  com- 
municates the  ele&rical  fire  to  other  bo- 
dies ,  nor  receives  it  from  them  :  and  if 
it  fometimes  happens  that  the  air  con- 
duds  cle&ricity  ,  it  is  only  when  it  is 
moift  or  charged  with  non-ele&ric  va- 
pours. 

4,.  We  fuppofe  the  conftituent  parti- 
cles of  that  element  to  be  fpherical,  and 
in  their  interftices  the  matter  raifed  in  ex- 

(a)  Experiments  on  Electricity.  French  Tranilation, 
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Sn  the  Cause  of  Thunder:  "y 
halations  to  be  difperfed.  Thefe  exhala- 
tions proceed  from  the  mineral,  vegeta- 
ble &  animal  bodies,  which  abound  over 
all  the  furface  of  the  earth. 

j.  But  of  all  the  exhalations,  that  of 
Water  is  the  moft  copious  :  not  to  men- 
tion the  infenfible  perfpiration  of  organi- 
zed bodies,  in  the  compofition  of  which 
that  element  makes  a  very  confiderable 
part  ;  the  fountains ,  the  rivers ,  the 
lakes ,  &c.  with  which  the  whole  furface 
of  the  earth  is  as  it  were  furrowed ,  and 
the  fea  (  which  is  indeed  the  fource  of 
all )  furnish  a  great  quantity  of  watery 
vapours.  Water  is  the  vehicle  of  many 
other  exhalations  ,  and  one  of  the  belt 
conductors  of  the  ele£trical  fluid  that  we 
have ,  in  fo  much  that  a  volume  of  it 
can  be  fubftituted  in  place  of  the  metal- 
lic conductor ,  in  our  common  experi- 
ments. 

6.  In  the  great  heats  of  fummer ,  the 
watery  vapours  are  raifed  in  great  abun- 
dance ,  as  are  alfo  the  other  exhalations 
from  mineral ,  vegetable  &  animal  bo- 
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dies  \  and  of  which  a  great  part  is  non- 

ele£tric. 

The  water  thus  raifed  is  by  the  in- 
fluence of  the  fun  extremely  rarified  and 
attenuated ,  perhaps  even  nearly  reduced 
to  its  original  elements  >  as  are  likewifa 
the  other  exhalations  of  different  kinds. 

7.  Thefe  great  heats  fo  proper  for  the 
railing  of  vapours  >  ferve  not  only  to  ra- 
rify  the  air ,  whence  neceffarily  proceeds 
a  fricYion  between  the  constituent  parti- 
cles of  that  element  &  the  matter  fur- 
nished by  exhalations ,  but  likewife  to 
affift  the  inteftin  motion  of  that  matter, 
which  y  as  it  confifls  of  heterogeneous 
bodies  y  is  ready  to  undergo  a  fermenta- 
tion ^  and  of  confequence  >  a  confiderable 
degree  of  fri&ion  amongft  its  conftituent 
particles, 

8.  The  friftion  then  of  the  air  -  glo- 
bules againft  the  non  -  ele£tric  particles, 
raifed  in  exhalations  ,  and  difperfed 
through  ih€ tr  interstices,  together 
with  the  motion ,  fermentation  and  fric- 
tion of  the  non-ele&ric,  particles  againft 
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fone  another  ,  and  of  confequence  , 
againft  the  air-globules  ,  is  fufficient  for 
producing  a  very  confiderable  degree  of 
eleftricity  in  the  atmofphere,  the  air-glo- 
bules being  conceived  to  a£t  as  little 
glafs-globes  ,  in  drawing  the  ele£lrical 
fire  from  the  non-ele£tric  matter,  and 
communicating  it  to  the  particles  of  wa- 
ter always  ready  to  receive  it ,  while  the 
other  non-ele&ric  particles  do  the  office 
of  little  cusheons. 

But  it  is  only  in  fuch  places  of  the  at- 
inofphere  where  there  happens  to  be  a 
proper  mixture  of  the  watery  particles 
tWith  the  air-globules  &  the  non-ele&ic 
matter ,  that  fuch  electricity  can  be  ex- 
cited, or  at  leaft  it  is  only  from  fuch  por- 
tions of  the  atmofphere ,  that  ele£trified 
clouds  can  be  formed. 

9.  For,  in fuppofmg  too  great  a  quan- 
tity of  the  watery  particles,  the  air -glo- 
bules mull  be  fo  drowned ,  as  to  render 
it  abfolutely  impoffible  for  them,  to 
draw  the  ele&ical  fire  from  the  non-ele- 
£tric  matter  difperfed  through  their  in- 
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terftices  >  as  in  our  eommon  experi- 
ments ,  by  which  we  fee  that  the  glafs- 
globe  when  wet  or  in  contact  with  wa- 
ter or  moift  vapours  in  too  great  a  fur- 
face  >  is  incapable  of  pumping  the  elec- 
trical fire  from  the  contiguous  bodies. 

i  o.  In  fuppofing ,  on  the  contrary -,  too 
few  or  none  of  the  watery  particles  >  fuch 
portions  of  the  atmofphere^  whatever 
quantity  of  ele£tricity  may  be  there  ex- 
cited ,  mull  be  incapable  of  furnishing 
thunder-  clouds ,  as  it  is  only  the  watery 
particles  that  are  capable  of  uniting 
themfelves  >  &  coalefcing  into  one  denfe 
body ,  fo  as  to  form  clouds  :  thus  all  the 
ele&ricity  that  we  can  fuppofe  to  be  ex- 
cited in  fuch  circumftances ,  muft  be 
difperfed  and  diflipated  without  produ* 
cing  any  confiderable  eife&s. 

1 1 .  Befides ,  in  thofe  places  of  the  at- 
snofphere  ,  where  all  or  moft  of  the  ex- 
halations happen  to  be  of  the  ele&ric 
kind  (  which  however  feems  rarely  to 
happen )  little  or  no  ele&ricity  can  be  ex- 
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12.  In  thofe  portions  of  the  atmof- 
phere ,  where  the  water  raifed  in  va-« 
pours ,  being  by  the  heat  of  the  fun  ex- 
tremely rarified  >  fubtilized  and  attenuat- 
ed ^  does  not  prefent  it's  particles  to  the 
air-globules  >  in  fo  many  or  fo  large  fur- 
faces  as  to  obftruS  or  hinder  the  produc- 
tion of  ele&ricity ,  thefe  watery  parti- 
cles ,  by  the  caufes  abovementioned^  be- 
come ftrongly  ele£hrified. 

13.  The  watery  particles  thus  ele£tri- 
fied  y  acquire  a  repulfive  force ,  recede 
from  one  another  ^  are  Hill  further  rarified 
and  raifed  higher  in  the  atmofphere  ; 
thus  their  electricity  is  difperfed  and 
divided  into  an  innumerable  quantity 
of  what  we  may  call  atomical  points. 

The  non  eledric  matter  from  whence 
thefe  watery  particles  have  received 
their  fire  ^  falls  infenfibly  to  the  ground  * 
while  they  ,  now  furrounded  by  dry 
air  on  all  fides  ,  ftrongly  retain  their 
eledricity. 

14.  In  this  ftate  the  watery  particles 
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continue  ,  untill  by  the  winds ,  cold  o* 
other  circumftances ,  they  are  conden- 
fed ,  and  form  thick  clouds. 

i  j.  Thefe  clouds  are  ftrongly  electri- 
fied ,  &  that  fire ,  which  before  the  con- 
denfation  of  the  fmall  ele£trified  particles 
which  conftitute  them ,  was  difperfed 
through  fo  great  a  fpace  of  the  atmof- 
phere,  as  fcarcely  to  be  fenfible,  & 
which,  in  that  ftate,  was  incapable  of 
producing  any  remarkable  effe£t  ,  being 
now  united  into  one  body  ,  becomes  one 
of  the  moft  powerful  agents  in  nature. 

1 6.  Clouds  electrified  in  this  manner , 
meeting  with  others  not  eleCtrified ,  tops 
of  mountains ,  fteeples  ,  houfes ,  &c.  give 
a  violent  shock  to  thefe  bodies  ,  in  com- 
municating to  them  their  Jiiperplus  of 
electrical  fire. 

In  this  manner  might  the  electricity 
of  all  thunder-clouds  be  accounted  for  > 
Were  they  all  pofitively  eleftrified. 

17.  But  the  incomparable  Mr.  FRANk- 
lin  has,  by  late  experiments,  difcove- 
red,  that  thunder  clouds  are  for  the  moji 
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part  negatively  electrified }  that  is ,  have 
lefs  than  their  natural  quantity  of  elec- 
trical fire  ,  hence ,  that  moft  frequently, 
When  it  thunders ,  it  is  the  earth  that 
strikes  the  clouds  y  SC  not  the  clouds  that 
give  a  shock  to  the  earth.  This  is  without 
doubt  one  of  the  moft  beautiful  difco- 
veries  that  our  age  can  boaft  of. 

1 8.  The  ingenious  obferver  ere£ted 
upon  the  top  of  his  houfe  a  rod  of 
iron ,  to  receive  the  eleftricity  from  the 
clouds.  Two  frnall  bells  were  placed  in 
fuch  a  manner ,  as  to  let  him  k  now  when 
this  rod  was  electrified  (a). 

Having  charged  two  bottles ,  the  one 
by  the  celeftial  fire  i  the  other  by  the  ex- 
cited glafs-globe ,  &  fufpended  between 
the  two  by  a  filk  thread ,  a  fmall  ball  of 
cork,  he  found  that  the  ball  played  with 
rapidity  betwixt  the  two ,  6c  continued 
fo  to  do/untill  both  the  bottles  were 

(  a )  Mr.  Franklins  Letters  translated  into  French 
by  M.  Maty.  Journal  QEconomique  pour  le  mois  d'Oc- 
tobre  1754.  p.  153.  &  Extrad  of  thefe  Letters  by  the 
fame  ,  Journal  Britannique  ?  p.  139. 
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equal :  this  proves  that  they  Were  di1 
rently  charged  ;  and  as  that  by  the  ma- 
chine was  charged  pofitively,  the  other 
mull  neceflarily  have  been  charged  ne- 
gatively. This  experiment  was  repeated 
feveral  times ,  with  the  fame  fuccefs  (a)+ 
By  prefenting  to  the  rod  eleQrified  by 
lightening  >  feveral  bottles  ele£lrified 
in  the  ordinary  way  by  the  hooked 
wire ,  he  found  that  the  chime  flopped , 
becaufe  the  bottles  gave  to  the  rod 
what  the   thunder  -  cloud  took   from 

It  remains  then  that  we  endeavour  to 
account  in  a  rational  manner  for  the  ne- 
gative electricity  of  clouds  ,  which ,  by 
a  little  attention  to  what  happens  in  our 
atmofphere  ,  we  may ,  perhaps ,  attain 
to. 

ip.  There  is  without  doubt  difperfed 
through   the    atmofphere  ,   at  certain 

(a).  Journal  (Economique  ,  p.  154.  Journal  Britan- 
mique ,  pag.  240.  &  241. 

(  h)  Journal  (Economique  ,  pag,  155.  &  156.  Jour- 
nal Britannique ,  p.  241, 
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times  ,  &  efpecially  in  the  heats  of  fum- 
mer  j  a  great  quantity  of  fulphureous  va- 
pours ,  proceeding  from  the  exhalations 
of  mineral  fubftances ,  which  abound 
over  all  the  furface  of  the  earth. 

Though  thefe  exhalations  afford  great 
abundance  of  fulphureous  matter  ,  yet 
there  feems  to  be  another  fource  ,  hi- 
therto unattended  to ,  from  whence  a 
very  fubcile  ,  aerial  fulphur  may  be  for- 
med. 

20.  There  appears  to  be  every  where 
diffeminated  through  the  atmofphere  ,  a 
certain  quantity  of  the  fulphureous  or 
vitriolic  acid,  which  is  the  acidum  va- 
gum  of  the  great  Newton  ,  and  is  pro- 
bably no  more  than  a  certain  modifica- 
tion of  the  fubftance  of  light.  Of  all  the 
experiments  that  tend  to  demonftrate  the 
exiftence  of  this  acid  in  the  air,  the  moft 
convincing  is  that  of  dipping  linnen  rags 
in  a  folution  of  the  pureft  fixt  alcaline 
fait,  and  expofing  them  for  fome  time 
to  the  air,  fo  as  they  may  be  sheltered 
from  the  cain ;  by  which  fimple  procefs^ 
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the  alcaline  fait  is  changed  into  vitrio* 
-lated  tartar  ,  which  is  a  neutral  fait 
formed  by  the  combination  of  the 
fulphureous  acid  with  the  fixt  alcali, 
which  could  never  happen  from 
any  other  caufe  than  the  fulphureous 
acid  contained  in  the  air ,  and  readily 
attra&ed  by  the  alcaline  fait. 

21.  Other  experiments  demonftrate 
that  the  fame  acid  united  with  an  inflam- 
mable matter  of  any  kind  ,  whether  of 
the  mineral ,  vegetable  or  animal  king- 
dom  y  forms  true  fulphur. 

There  is  without  doubt,  in  the  atmof- 
phere ,  a  great  quantity  of  inflammable 
matter,  proceeding  from  the  exhalations 
of  mineral,  vegetable  and  animal  bodies. 

I  conceive  that  the  fulphureous  acid 
diffeminated  through  the  whole  atmof- 
phere ,  meeting  with  this  inflammable 
matter ,  by  the  afliftance  of  the  heat  of 
the  fun ,  in  the  fummer  feafon ,  and  the 
fmalnefs  of  the  particles  into  which  it- 
felf  as  well  as  the  inflammable  matter 
is  reduced,  unites  itfelf  with  it,  and 


on  the  Cause  of  Thunder:  i  f 
thus  forms  extremely  fubtile  fulphureous 
particles. 

22.  Mr.  FranIclins  experiments  sh- 
allow, that  there  is  a  real  difference  be- 
tween refinous  and  vitrous  ele£tricity ,  as 
the  late  ingenious  Mr.  d  u  Fay  of  the 
Royal  Academy  of  Sciences  had  for- 
merly remarked. 

Though  Mr.  FRANknN  owns  that  he 
has  not  pushed  his  experiments  fo  far  as 
he  could  have  wished,  yet  it  appears 
pretty  evidently  from  them  >  that  as  the 
glafs- globe  charges  pofitively  ,Jb  the/ill* 
phurone  charges  negatively ,  or  in  other 
Words  >  that  the  glafs- globe  throws  off 
the  electrical  fire  ,  SC  the  Julphur  one 
drinks  it  in  (a). 

23.  Since  then  fulphur  ele&rifies  ne* 
gatively  ,  it  follows  >  that  the  fulphureous 
particles,  in  fuch  portions  of  the  atmo!^ 
phere  as  contain  a  great  quantity  of 
them ,  being  fet  into  motion  by  whatfo* 
ever  caufe  it  may  be  ,  muft  ele£trify  ne- 
gatively or  minus  the  watery  particles 

(a  )  Letters  on  Ele&riclty ,  Part,  2.  p.  104. 
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which  may  happen  to  be  difperfed  a* 

mongfl:  them. 

Several  caufes  may  concur  to  fet  the 
fulphureous  particles  in  motion.  For, 
I  conceive  ,  that  in  the  firfl:  formation  of 
thefe  particles ,  the  fulphureous  acid ,  in 
uniting  itfelf  to  the  inflammable  matter  , 
raifes  a  violent  motion  &  effervefcence  , 
that  this  motion  is  kept  up  by  the  heat 
of  the  fun  >  a  very  powerful  caufe,  & 
which  might  of  itfelf  be  fufficientto  ex- 
cite a  friction  amongft  the  fulphureous 
particles,  that  this  motion,  however, 
is  ftill  further  increafed  by  the  fermen- 
tation of  thefe  particles  with  the  hetero- 
geneous matter  raifed  in  exhalations  and 
difperfed  through  the  atmofphere ,  and 
by  the  inteftin  motion  which  this  hete- 
rogeneous matter  muft,  as  we  obferved 
above ,  neceffarily  undergo. 

Befides  ,  we  learn  from  an  experiment 
of  the  ingenious  Doctor  Hales,  that 
when  a  pure  air  &  a  fulphureous  one 
meet  one  another ,  there  arifes  a  violent 
effervefcence   between   the  two  ,  by 

[Which 
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Which  a  quantity  of  elaftic  air  nearly 
equal  to  that  of  the  fulphureous  air^  is 
abforbed  &  deftroyed  ( a  ).  Since  the 
fame  thing  muft  happen  in  the  atmo- 
fphere,  wherever  there  is  fulphureous 
matter ,  whether  it  proceed  from  mine- 
ral exhalations  y  or  whether  it  may  have 
been  formed  in  the  atmofphere  by  the 
union  of  the  aerial  acid  with  inflam- 
mable matter  ,  in  fuch  places  of  the  at- 
mofphere y  the  watery  particles  difperfed 
through  the  interfaces  of  the  fulphureous 
ones ,  muft  be  deprived  of  their  natural 
quantity  of  e!e£trica!  fire ,  not  only  by 
the  friftion  excited  amongft  the  fulphu- 
reous particles  by  that  effervefcence  9 
but  likewife  by  the  deftru&ion  of  the 
elaftic  air-particles  ;  for  y  from  hence  it 

(<z)  Statical  Eflays  app.  Exp.  3.  p.  280.  &  confi- 
•derations  on  the  caufes  of  earthquakes.  Phil.  TranC 
N°.  497. 

In  the  fummer  we  frequently  feel  a  difagreable ,  fu£» 
focatingheat  in  the  air,  accompanied  with  an  evident- 
ly fulphureous  fmell  3  occasioned  9  probably  ,  by  the 
effervefcence  that  happens  in  the  formation  of  the  ful- 
phureous particles ,  as  well  as  by  the  abforption  of  a 
certain  quantity  of  elaitig  air, 
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mufl:  happen ,  that  the  fulphureous  cot* 
pufcles  w$  adat  full  liberty  ^  in  nega- 
tively  ele£trifying  the  watery  particles  ± 
fince  there  are  few  or  no  air-particles 
remaining ,  which  other  wife  might,  per* 
haps  ,  have  in  fome  meafure  counter-* 
balanced  the  negative  ele£tricity  produ-! 
ced  by  the  fulphureous  particles. 

Hence ,  from  the  violent  motion  & 
fri£tk>n  of  which  thefe  lafl:  mentioned 
particles  are  fufceptible ,  we  may  eafily 
conceive ,  that  they  muft  a<5t  with  ^grea- 
ter force  in  ele&rifying  negatively ,  than 
the  air-globules  are  capable  of  in  elec- 
trifying pofitively ,  even  in  thofe  parts 
of  the  atmofphere  where  they  are  not 
mixt  with  fulphureous  vapours,  &may 
ad  at  full  liberty. 

24.  No  fooner  are  the  watery  parti- 
cles negatively  ele&rified,  than  they  re* 
pell  &  recede  from  one  another,  are-rai- 
led higher,  &  detached  from  the  ful- 
phureous particles.  Thefe  (together  with 
fuch  non-ele£tric  bodies  as  may  be  mixt 
with  them,  &  which  as  well  as  the  wa- 
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iery  particles  muft  be  negatively  eleflri- 
fied )  are  difperfed  by  the  winds  ,  or  fall 
infenfibly  to  the  ground,  without  pro- 
ducing any  remarkable  effe£t ,  as  they 
confift  of  fmall  diffeminated  corpufcles* 
"Which  cannot  unite  themfelves  fo  as 
to  form  clouds  ,  as  the  watery  particles 
do  ( Or) 

2$.  Thefe  watery  particles  being  con- 

(a)  It  is  probable,  however,  that  the  watery  par- 
ticles carry  along  with  them  fome  of  the  moll  fubtile 
of  the  fulphureous  ones  ,  which  may  contribute  fome 
.what  in  cauiing  that  ftrong-  fmell  of  fulphur ,  which 
arifes  after  the  clap ,  in  places  ftruck  by  lightening. 
From  this  fmell ,  inflamed  fulphureous  vapours  were 
imagined  to  be  the  immediate  caufe  of  thunder ,  thus 
Lucretius. 

Quali  natura  pcedita  conflant 
Fulmina ,  declarant  i6tus ,  &■  inufia  vajiore 
Signa ,  notaque  graves  halantes  futyhuris  Auras, 

L.  6.  lin.  218. 

But  it  is  certain,  that  by  far  the  greateft  part  of 
the  compofition  of  thunder  -  clouds  is  nothing  but 
eledrified  water ,  &  the  fulphureous  fmell  feems  mofliy 
to  proceed  from  the  ele&rical  matter  itfelf,for  the  fame 
fmell  diffufes  itfelf  very  remarkably  in  apartments 
"where  common  electrical  experiments  are  performed, 

B  ij 
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denfed  by  the  cold  or  other  caufes ,  form 

clouds  negatively  eleftrified 

When  a  cloud  eleSrified  in  this  man- 
ner happens  to  approach  the  earth  >  with- 
in the  diftance  of  the  shock  >  or  to  meet 
W ith  others  which  have  their  natural 
quantity  of  ele£trical  fire ,  there  rushes 
out  from  the  earth  ,  from  thefe  clouds 
or  from  fuch  other  bodies  as  it  may 
meet  >  a  current  of  ele&rical  fluid  in  pro- 
portion to  the  extent  of  the  cloudy  with 
a  rapidity  6c  violence  as  great  as  if  it 
came  from  the  cloud  itfelf.Xt  is  the  shock 
of  this  ele&rical  fire  rushing  impetuoufly 
from  the  earth ,  that  caufes  moft  of  thofe 
difafters  fo  well  known  even  in  our 
northern  climates. 

A  negatively  ele&rified  cloud  >  after 
it  has  received  from  the  earth  5  as  much 
ele£trical  fire  as  it  wants ,  having  ftruck 
others  which  have  not  been  impregnated 
With  their  due  quantity  >  receives  a  fe- 
cond  time  from  the  earth ,  or  from  other 
clouds  j  as  much  as  it  has  communicated 
to  the  others,  whilft  thefe  ftrike  other 
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clouds  ,  &  receive  whether  from  the  firft 
cloudy  or  from  fome  other ,  or  from  the 
earth,  a  quantity  equal  to  that  which 
they  have  parted  with  ;  and  fo  on  9  un- 
till  all  the  clouds  that  are  within  the 
reach  of  the  shock ,  have  acquired  nearly 
their  natural  quantity  of  eleftrical  mat- 
ter ,  or  fall  to  the  ground  in  drops  of  rain. 
From  hence  come  thofe  repeated  claps^ 
wBmimmim  &  flashes  of  lightening  , 
which  we  commonly  obferve  when  it 
thunders  (#). 

26.  It  appears  then ,  that  there  may 
be  two  caufes  produ&ive  of  thunder- 
clouds, 1.  The  particles  of  water  raifed 
in  exhalations  pofitively  ele&rified  by  the 
air,  2.  Thefe  fame  particles  negatively 
eleflrified  by  the  fulphureous  vapours 
Which  abound  in  many  places  of  the  at- 
mofphere  ;  and  by  giving  a  little  atten- 
tion to  the  forgoing  theory  ,  feveral 
queftions  may  be  folved ,  for  example. 

(a)  Mr.  Franklins  Letters ,  In  the  Journal  (Econo^ 
Clique  above  cited ,  p,  jtfo» 
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"Why  a  certain  degree  of  eleftricity; 
is  fo  frequently  obferved  in  the  atmo- 
fphere,  without  either  lightening  or 
Thunder  [a)t 

Why  thunder  is  more  common  in 
warm  climates  5  and  in  warm  ,  dry 
feafonsj  or  after  them,  than  in  cold 
climates  V  or  coldv  moi'ft  feafons  ? 

Why  negatively*  electrified  clouds  arc 
fo  frequent  ? 

As  I  have  not  had  leifure  to  make  fo 
many  ele&rical  experiments  as  I  could 
have  wished ,  by  which ,  the  above  con- 
ceptions might  >  perhaps ,  be  in  fome 
meafure  verified ,  and  as  I  am  at  the  fame 
time  fenfible  how  precarious  all  theo- 
ries are  >  which  do  not  eafily  admit  of 
ocular  demonftration ,  I  have  not  judged 
proper  to  give  my  thoughts  under  any 
other  title  than  merely  that  of  Conjec- 
tures. It  is  not  my  defign  to  eftablish  a 

(a)  See  Mr.  Franklins  letters.  Journal  CEconpmique 
above  cited,  p.  1 53,  and  obfervations on  the  Electricity 
of  the  atmofphere  by  the  Abbe  Mazeas.  Phil.  Tran£ 
for  1753/^art.  I,  p.  377. 
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fyfteme ,  but  to  excite  others ,  who  have 
more  time  and  abilities  than  I ,  to  apply 
themfelves  with  diligence  to  fuch  re- 
searches. 

;...;;  Fungar  vice  cotis  acutum 
Reddere  qua  ferrum  valet ,  exfors  ipfafecands* 
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To   the    READE  R. 

HE  fubjlance  of  the  philofophi- 
cal  part  of  this  difcourfe  was  de- 
livered at  twice  to  the  Royal  Society  ^  on 
March  15,  and 22  :   The  theological^  in 
my  own  church.     I  could  not  refufe  the 
folicitation   of  my  friends^    hearers  in 
both  places ,    to  print  it.     I  wifh  my 
intention^   in  the  compliance^  may  any 
ways  prove  fuccefsful  ;    to  fhowy   how 
vain,  and  unmeaning^  are  all  our  phi- 
lofophical  inquiries^    when  defiitute  of 
their  true  view ;  to  lead  us  into  the  more 
engaging  paths  of  religion.     That,  from 
f peculation  of  material  Caufes^  we  may 
become  adepts  in  that  wifdom  which  is 
from  above.      Otherwife,  like  Epicurus, 
and  the  ancient   heathen  philofophers, 
we  barter  away  our  immortal  part ',  for 
a  curiofty^  that  amufes  us  to  no  good 
purpofe.     Mean  are  thefe  objeEls  of  our 

A  2  fenfes 


To  the  Reader. 

fenfes  to  be  accounted,  in  comparifon  o 
our  jpiritual  natures,  to  which  our 
principal  regard  is  due  !  For  we  mufi 
rightly  fay  with  Job  :  Lo,  thefe  are 
parts  of  God's  ways,  but  how  little  a 
portion  is  heard  of  him  ?  and  the  thun- 
der of  his  power,  who  can  underftand? 
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TO 

Martin  Folkes^    Efq;    L  L.  D. 

Preiident  of  the  Royal  Society. 

March  26,   1750. 

"HEN  io  great  and  unufual  ^fhano- 
menon,  as  an  earthquake,  and  that 
repeated,  happens  among  us  3  it 
will  naturally  excite  a  ferious  reflexion  in  every 
one  that  is  capable  of  thinking.  And  we 
cannot  help  considering  it,  both  in  a  philofo- 
phical,  and  a  religious  view.  Any  mind  will 
take  the  alarm,  when  we  perceive  a  motion 
that  affe&s  the  earth,  that  bears  the  whole  city 
of  London^  and  fome  miles  round  it.  And  at 
the  fame  time  while  it  gives  us  fo  fenfible  a 
ijiake,  fo  gently  fets  us  down  again ;  without 
damage  to  any  buildings,,  and  without  a  life  loft. 
'Tis  hard  to  fay,  which  is  the  greater  won- 
der. But  alas  !  in  the  works  of  nature,  there 
are  no  degrees  of  great,  and  little ;  comparifons 
are  incompatible.  We  indeed  are  more  affec- 
ted with  what  feems  great  in  our  own  appre- 

A  3  henfions : 
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henfions :  I  would  rather  fay,  what  is  rare  and 
unufual.  An  omnipotent  power  admits  of 
no  distinctions.  And  when  prodigious  effects 
are  produced  from  caufes  imperceptible,  it 
rightly  claims  our  mod  ferious  attention,  as 
well  as  wonder.  Nor  need  we  lofe  fight  of 
the  theological  purpoft  of  thefe  amazing 
alarms  -,  whilft  we  endeavour  to  find  out  the 
philofophy  of  them. 

Among  all  the  appearances  of  nature,  which 
are  the  fubjecl:  of  the  inquiries  of  the  Royal 
Society,  none  more  deferves  the  regard  of  a 
contemplative  mind.  And  among  the  very 
numerous  accounts  received  there,  from  all 
quarters,  being  only  Obfervations  upon  the 
manner  of  it,  and  its  extent:  I  judged,  it  be- 
came us  to  inquire  into  the  caufe  of  fo  extraor- 
dinary a  motion  :  of  which  we  could  not  form 
a  proper  idea  ;  had  we  not  repeatedly  feen,.  and 
felt  it. 

The  moderns  have  not  improved  upon  the 
opinions  of  the  ancients,  in  this  matter ;  any 
further  than  by  the  fancied  analogy  of  fome 
chymical  experiments.  But  thefe  chymical 
experiments,  and  all  forts  of  explofions  by  gun- 
powder, and  the  like,  are  to  me  a  very  unfa- 
tisfaclory  folution  y  they  are  merely  artificial 
Compofitions,  which  can  have  nothing  fimilar 
in  the  bowels  of  the  earth,  and  they  produce 

their 
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their  effects  by  violence,  by  rending  and  tear- 
ing, by  zfolutio  continui.  This  is  indeed  too 
often  the  cafe  of  earthquakes,  but  that  in  a 
partial  degree,  not  at  all  equivalent  to  the  com- 
pafs  of  the  fhockj'and  is  very  far  from  being 
the  conftant  concomitant  of  an  earthquake. 
Quite  the  contrary.  Innumerable  fuch  hap- 
pen, when  there  is  no  breach  of  the  furface  ; 
and  of  thefe  three  or  four  which  we  have  now 
felt,  nothing  of  it  has  appeared.  But  the  im- 
rnenfity  of  the  vibration  of  the  earth  which 
fhook  every  houfe  in  London,  with  impunity,, 
and  for  twenty  miles  round,  can  never,  in  my 
apprehenfion,  be  owing  to  fo  unbridled  a  caufe, 
as  any  fubterraneous  vapours,  fermentations, 
rarefactions,  and  the  like  ;  the  vulgar  folution. 
Nor  does  the  kind  of  motion,  which  I  difcern 
in  an  earthquake,  in  any  fort  agree  with  what 
we  fhould  expect  from  explofions. 

In  order  then  to  proceed  with  fome  degree 
of  certainty,  in  our  enquiry  after  the  caufe  of 
earthquakes,  it  will  be  ufeful,  in  the  firft  place, 
to  fet  in  one  view,  the  general  appearances  re- 
markable therein  *,  the  moft  ufual  concomi- 
tants :  As  we  can  collect  them  from  our  own 
obfervation,  or  from  the  relations  and  writings 
of  others. 

A  4  Cir„ 
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Circumstances. 

I.  That  earthquakes  always  happen  in  calm 
feafons,  in  warm,  dry,  fultry  weather  5  or  after 
a  dry,  frofty  air. 

II.  That  they  are  felt  at  fea,  as  well  as  land, 
even  in  the  main  ocean  5  and  at  that  time,  the 
fea  is  calm. 

III.  That  earthquakes  differ  very  much  in 
magnitude.  Some  (hake  a  very  large  tracl:  of 
country,  at  the  fame  inftant  of  time ;  nay,  fome- 
time  extend  to  very  many  countries,  feparated 
by  mountains,  feas,  lakes,  the  ocean 

IV.  That  earthquakes  differ  very  much  in 
the  quantity,  of  their  vibratory  motion  :  Whence 
in  fome,  tho'  largely  extended,  they  are  inno- 
cuous ;  in  others,  both  fmall  and  great,  they 
lay  all  in  ruin  and  deftruction. 

V.  That  a  hollow,  thundering,  unufual 
noife  accompanies  them,  or  rather  feems  to 
precede  the  fhock  ;  which  rolls  in  the  air  like 
the  noife  of  cannon. 

VI.  That  they  are  felt  more  fenfibly  in  the 
upper  ftory  of  houfes  than  in  the  lower. 

VII.  That  the  fhock  is  more  violent  upon 
more  folid  buildings,  churches,  caftles,  and 
ftone-houfes,  than  upon  thofe  of  flighter  ma- 
terials. 

VIII.  That 
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VIII.  That  many  people  find  themfelves 
lick  at  ftomach,  with  headake,  and  pains  in 
their  joints,  and  the  like,  which  fometime  lafts 
for  the  day  after,  or  longer. 

IX.  That  earthquakes  generally  happen  to 
great  towns,  and  cities,  and  more  particularly 
to  thofe  that"  are  fituate  on  the  fea. 

X.  That  earthquakes  do  not  caufe  any  da- 
mage to  fprings  and  fountains  5  but  the  water 
in  wells  becomes  foul  for  a  fhort  time. 

XL  That  they  are  more  frequent  in  the 
neighbouring  countries  of  a  vulcano. 

This  laft  circumftance,  in  my  opinion,  has 
led  all  inquirers  in  this  queftion,  out  of  the 
true  path  5  therefore  I  propofe  in  the  enfuing 
paper, 

L  To  mew  what  it  is  not ;  the  infufficiency 
of  the  vulgar  opinion,  of  fubterraneous  fires 
and  vapours. 

II.  To  fhow  what  it  is  in  reality,  as  it  ap- 
pears to  me. 

III.  I  mail  conclude  with  the  moral  ufe  we 
ought  to  make  of  thefe  prodigies  of  nature. 

I.  The  ftruggles  of  fubterraneous  winds  and 
fires,  that  mould  heave  up  the  ground  like  ani- 
mal convulfions,  feem  to  me  impoffible  :  Their 
powers,  and  manner  of  a&ing  (iffuch  there  be) 
is  quite  incapable  of  producing  the  appear- 
ance of  an  earthquake.     That   thefe  mould 

operate 
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operate  inftantaneoufly,  in  one  minute,  thro' 
a  circle  of  30  or  40  miles  diameter,  or  more,  I 
could  not  conceive.  Nor  that  there  mould  be 
any  poffible,  much  lefs  ready  paiTage  thro'  the 
folid  earth,  for  fuch  nimble  agents,  as  every 
one  is  apt  to  imagine,  that  fpeak  of  this  appear- 
ance ;  without  fumxiently  reflecting  on  the  in- 
fuperable  difficulties  in  that  hypothejis. 

We  cannot  pretend  to  deny,  that  there  may 
be  fuch  vapours,  and  fermentations,  inflamma- 
ble fubftances,  and  actual  fires,  in  the  bowels 
of  the  earth  ;  and  that  there  may  be  fome  ca- 
verns under  ground,  as  well  as  we  find  fome  few 
above  ground :  fuch  as  Poofs-Hole,  The  DeviFs- 
Arje  in  the  Peak  of  Derbyjhire,  and  Okey-Hole 
in  Somerfetfiire.  Thefe,  I  believe,  to  have 
been  fo  from  the  creation,  never  were  made  by 
earthquakes.  We  know,  there  are  hot  fprings 
running  continually  :  There  are  fome  vulcano's 
frequently  belching  out  flames  and  fmoke,  and 
to  thefe  perhaps  fome  earthquakes  may  be 
owing,  tho'  not  according  to  the  vulgar  notion ; 
as  we  mall  fee,  by  and  by. 

But  thefe  matters  are  very  rare,  much  rarer 
than  earthquakes,  both  as  to  time  and  place. 
Vefuvius  in  Italy,  and  in  that  part  of  it  abound- 
ing with  mines  of  fulphur  :  /Etna  in  Sicily* 
and  Heckla  in  Iceland  -,  thefe  are  all  we  know 
of,  in  the  old  world.     In  the  Andes  mountains 

of 
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of  America  there  are  fome.  The  fcarcity  of 
thefe  appears  to  me  a  ftrong  argument  againft 
the  common  deductions  made  therefrom,  as 
to  their  being  the  caufe  of  earthquakes. 

Nor  can  I  enter  into  the  fentiments  of  thofe 
that  hold  the  cavernous  ftate  of  the  earth,  fo 
as  to  contribute  to  the  forming  an  earthquake 
by  vapours  running  from  place  to  place  under 
ground.  How  manv  thoufand  acres  of  coal- 
mines  do  they  daily  work  in  England,  and  have 
done  for  ages  ?  I  have  been  myfelf  2  or  300  feet 
deep  in  a  folid  rock  of  native  fait:  I  have  walked 
a  mile  lengthwife  directly  into  the  earth,  and 
defcending  all  the  way,  in  the  proportion  of 
one  yard  in  five,  till  we  came  under  the  bed  of 
the  very  ocean,  where  mips  were  failing  over 
our  heads.  This  was  at  Sir  James  Lcwthers 
coal-pit,  at  Whitehaven.  We  were  at  this 
time  deeper  under  ground  by  the  perpendicu- 
lar, than  any  part  of  the  ocean,  between  Eng- 
land and  Ireland. 

We  never  hear,  from  the  many  hundreds  of 
thoufands  of  workmen  in  this  kind,  at  New- 
cafile,  Nottinghamjhire,  York/hire,  Derbyjhire> 
Staff ror 'd/Jjirey  Somerfetjhire,  and  Wales  :  from 
the  infinite  nnmbers  of  workmen  in  the  mines 
of  lead,  tin,  and  the  like,  of  the  cavernous  ftate 
of  the  earth,  fo  as  to  give  any  colour  for  this 
hypothejis  of  earthquakes.  The  earth  is  gene- 
rally 
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rally  of  folid  rock  ;  in  which  there  muft  be 
now,  and  then,  fome  clefts,  and  vacuities,  fmall 
in  compafs,  as  naturally  fo  many  heterogeneous 
Jtrata  of  the  earth  confolidate  together.  But 
there  can  be  no  imagination  of  vapours  break- 
ing through,  uniting,  traverfing  fo  fuddenly,  a 
large  fpace  of  earth,  fo  as  to  produce  thofe 
earthquakes,  we  have  feen,  and  felt;  much  lefs 
fuch  as  we  read  of.  The  workmen  in  all  forts 
of  mines  confefs  by  their  hard  labour,  that  the 
earth  is  not  cavernous ;  nor  are  there  mines  of 
fulphur,  nitre,  and  the  like  inflammable  mate- 
rials in  England.  Or  if  there  were,  could  they 
burn,  and  caufe  convulfions  of  the  earth,  with- 
out proper  cavities,  pipes,  and  conveyances  of 
air;  as  vulcano's,  and  coal-pits,  when  fet  on 
fire.  But  even  from  thefe  coal-pits,  when  fired, 
do  we  ever  find  any  thing  like  an  earthquake 
produced.  Nor  do  we  find  earthquakes  fre- 
quent in  thofe  countries,  that  abound  with  coal- 
mines, as  certainly  would  be  the  cafe,  if  that 
hypothecs  was  juft.  How  eafy  would  it  be,  on 
the  fiighteil  occafion  for  earthquakes  to  happen 
in  the  countries  abounding  with  coal-mines, 
which  arc  fo  full  of  artificial  cavities  commu- 
nicating with  one  another,  for  many  miles  to- 
gether :  The  very  thing  fuppofed,  by  thofe 
who  hold  the  old  opinion,  of  vapours  traverfing 
the  earth  for  that  purpofe. 

In 
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In  the  coal-pits,  fome  fmall  natural  cavities 
now  and  then  are  found ;  which  when  opened, 
fend  forth  a  peftiferous  vapour,  and  a  fire- 
damp which  runs  for  a  long  time  together. 
And  tho'  there  are  many  fubftances  that  may 
generate  air,  within  the  bowels  of  the  earth  ; 
yet  thefe  matters  are  infinitely  unable  to  pro- 
duce an  earthquake  :  Never  would  have  force 
to  open  a  paflage  for  themfelves  thro'  the  fo« 
lid  rock,  of  perhaps  many  hundred  feet  ia 
thicknefs.  Nor  did  we  obferve  in  thefe  laft 
earthquakes  any  fire,  vapour,  frnoke,  or  fmell, 
any  kind  of  eruption,  in  the  leaft  >  as  muft 
certainly  have  been,  in  fo  great  a  ftruggle  of 
the  luperfice,  as  affected  a  circle  of  fo  large  a 
diameter.  Were  there  fuch,  we  could  fcarce 
hope  any  otherwife,  than  that  they  would  be 
too  fenfibly  felt ;  to  the  deftruftion  of  many 
thoufands,  by  their  peftiferous  qualities. 

Indeed  this  confederation  alone,  of  the  extent 
of  that  furface,  is  fufficient  to  overthrow  any 
fuppofition,  of  earthquakes  being  chiefly  owing 
to  fubterraneous  vapours  :  They  cannot  mo- 
mentarily fly  under  fo  large  a  tract  of  ground, 
if  they  were  near  the  outward  (hell  of  the  earth. 
They  could  not  do  it  without  breaking  ground, 
and  difcovering  themfelves  to  the  fight,  or 
fmell;  and  that  for  a  long  time  after.  It  cannot 
poffibly  be  imagined,  they  fhould  have  fo  im- 
menfe  a  force,  as  to  lift  up  the  city  of  London^ 

and 
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and  never  be  perceived  by  our  organs,  and  out- 
ward fenfes.  We  have  frequent  accounts  of  a 
little  fire-ball  burfting  in  the  air,  at  a  diftance ; 
yet  it  inflantly  propagates  a  fulphureous  fmeli 
around. 

If  the  movement  of  a  fuperficies  of  30  miles 
diameter  was  owing  to  fumes,  and  vapours  -, 
we  ought  reafonably  to  find  fome  great  dif- 
charges  of  them,  belching  out  fmoke  and  fire3 
for  a  long  time  after  like  vulcano's,  and  coal- 
pits fired.  The  operation  of  the  (hock  ought 
to  be  of  hours  continuance,  not  inftantaneous  ; 
and  the  evaporation  of  fo  vaft  a  quantity  of 
matter,  muft "darken  the  whole  region  of  the 
air  for  a  long  time  after  5  or  require  a  long 
time,  if  gradually  it  difcharges  itfelf.  We  fee 
how  immenfe  a  volume  of  fmoke  is  produc'd 
by  a  very  fmall  quantity  of  gun-powder-;  and 
no  vapour  could  be  fo  fubtle,  that  produc'd 
fuch  effects,  and  not  be  very  obvious  to  our 
fenfes. 

Even  in  vulcano's,  it  is  the  opinion  of  the 
learned  Italian  philofopher  Boreili,  and  of  other 
great  naturalifts,  that  they  are  kindled  firft  from 
the  furface,  where  there  is  a  pofiibility  of  ven- 
tilation from  the  air.  They  imagine,  it  begins 
at  the  top  of  the  mountains ;  not  by  any  fan- 
cied fermentation  of  the  pyrites  and  fulphureous 

vapours 
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vapours  arifing  from  fubterraneous  caverns,  in 
the  lower  parts  of  mountains. 

There  is  another  confideration,  which  utterly 
overthrows  thefe  fuppofitions,  of  earthquakes 
being  caufed  by  any  thing  under-ground  ;  and 
that  is  a  due  confideration  of  fprings,  and  foun- 
tains perpetually  -flowing;  and  that  from  the 
creation  of  the  world  to  this  day.  If  we  would 
form  any  tolerable  idea  of  their  nature,  we  muft 
needs  conceive,  that  God  Almighty  has  laid 
their  pipes,  and  canals  in  the  earth,  from  a  great 
depth,  even  to  the  furface;  like  as  he  has  planted 
the  veins,  arteries,  and  glands  in  an  animal 
body.  And  likewife  that  they  are  more  and 
more  ramify 'd,  as  they  nearer  approach  the 
outward  ihell  of  the  earth;  juft  fo  our  veins, 
and  arteries,  as  they  come  nearer  the  fkin. 

The  workmen  in  coal-mines,  and  thofe  of 
metals,  minerals,  and  ftone-quarries,  never  fail 
to  meet  with  fprings,  and  currents  of  water, 
every  where.  Often  they  ruin,  and  divert 
fprings  another  way,  only  by  digging  into  the 
earth  for  foxes,  and  the  like.  Whenever  they 
dig  for  wells,  in  any  kind  of  earth,  they  com- 
monly find  fprings.  The  colliers,  and  workers 
of  mines,  are  oblig'd  to  drain  the  waters  oft 
with  very  great  Expence. 

Thefe  are  circumftances  not  favorable  to 
fubterraneous  fires  being  in  the  earth  in  abun- 
dance; 
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dance ;  much  lefs  to  their  being  the  caufe  of 
earthquakes.  And  further,  we  cannot  poffi- 
bly  think  of  earthquakes  doing  their  work  that 
way,  without  abfolutely  ruining  the  whole 
fyftem  of  fprings,  and  fountains,  throughout 
the  whole  country,  where  they  pafs.  But  all 
this  is  quite  contrary  to  facl:  ;  even  where  an 
earthquake  has  been  repeatedly.  For  an  ih- 
itance  from  home : 

On  Wednefday,  April  6,  1580,  about  fix  | 
in  the  evening,  juft  fuch  another  earthquake 
was  felt  in  London  and  around  it,  as  thefe  two 
we  have  feen.  Another  exactly  iimilar  1692. 
In  all  thefe  four,  no  houfes  thrown  down,  no 
fprings  difturb'd  thereby,  no  fenfible  eruptions 
nor  fmells. 

Thefe  confiderations  I  apply  only  to  this 
little  inconfiderable  fpace,  of  a  circle  30  miles 
diameter  5  as  with  us.  But  what  is  that  to 
the  earthquakes  we  read  of  in  hiftory  ?  In 
the  year  of  our  Lord  17,  no  lefs  than  thirteen 
great  and  noble  cities  in  Afia  minor,  were  de- 
ftroyed  in  one  night.  Tacitus,  Fliny,  and  many 
other  authors  mention  it.  The  fa£t  is  fo  notori- 
ous, that  fome  Perfons  here  prefent,  have  feen 
a  vaft  block  of  white  marble  now  {landing  near 
Naples ;  being  the  pedeftal  of  a  colofs  flatue 
of  Tiberius  the  emperor  5  having  carv'd  on  it 
the  genius 's,  or  pictures  of  all  thofe  cities,  with, 

their 
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their  names.  The  accurate  Bulifon  and  others 
have  wrote  treatifes  upon  it.  Thefe  cities  were 
rebuilt  by  that  emperor.  But  without  going 
fo  far,  we  may  fee  another  evidence  of  it,  a 
coin  of  that  emperor  ftruck  upon  the  occafion, 
with  this  infeription, 

ClVITATIBUS  ASIAE    RESTITUTIS. 

I  have  one  of  them,  in  large  brafs,  which  was 
found  at  Colchefter. 

The  compafs  of  this  earthquake  may   be 
reckon'd  to  take  up  300  miles  diameter,  as  a 
circle.     Now,  we  cannot  conceive,   how  any 
fubterraneous  vapour  can  produce  fuch  an  effect, 
as  inftantaneoufly  to  demolim  all  thefe  cities  >, 
and  that  fuch  an  accident  fhould  never  happen 
after.     That  the  whole  country  of  AJia  minor 
mould  not  at  the  fame  time  be  deftroy'd,  its 
mountains  be  renverfed,  its  fountains,  fprings, 
and  rivers  broken  up  and  ruin'd  for  ever.     In- 
flead  whereof  we  find  nothing  fuffered,    but 
thofe  cities ;  no  kind  of  alteration  in  the  furface 
of  the  country ;  it  remains  the  fame  as  it  were 
in  the  beginning  of  time.     In  1586  an  earth- 
quake in  Peru,  that  extended  900  miles. 

From  thefe  conliderations,  I  cannot  perfuade 
myfelf,  to  enter  into  the  opinion  of  vapours, 
and  eruptions  being  the  caufe  fought  for  -,  and, 

B  after 
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after  we  have  treated  the  argument  in  a  fuper- 
ficial  view,  we  mufl  go  a  little  deeper. 

If  we  would  confider  things  like  philofo- 
phers,  let  us  propofe  to  ourfelves  this  problem  : 
Where  is  the  power  to  be  plac'd,  that  is  re- 
quir'd  to  move  a  furface  of  earth  30  miles  in  di- 
ameter ? 

To  anfwer  this,  confult  the  ingineers,  and 
thofe  that  make  mines  in  the  fieges  of  towns ; 
they  will  acquaint  us,  that  the  effect  of  mines 
is  produced  in  form  of  an  inverted  cone.  And 
that  a  diameter  of  30  miles,  in  the  bafe,  will 
require  an  axis  of  15  or  20  miles  to  operate 
upon  that  bafe,  fo  as  to  fhake  it,  at  baft. 
Now  the  vapours,  or  whatever  power  we  pro- 
pofe to  operate,  according  to  the  foregoing  re- 
quifite,  in  order  to  form  the  appearance  of  an 
earthquake,  muft  be  15  or  20  miles  deep  in 
the  earth.  But  what  mind  can  conceive,  that 
any  natural  power  is  able  to  move  an  inverted 
cone  of  folid  earth,  whofe  bafe  is  30  miles  dia- 
meter, whofe  axis  20  ?  or  was  it  poffible ; 
would  not  the  whole  texture  of  that  body  of 
earth  be  quite  difturb'd  and  {hatter 'd,  efpeci- 
ally  in  regard  to  its  fprings  and  fountains  ?  but 
nothing  like  this  is  ever  found  to  be  the  con- 
fequenee  of  an  earthquake,  though  fatal  to 
cities. 

.    Apply 
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Apply  this  reafoning  to  the  earthquake  of 
Afia  minor,  and  this  vigorous  principle  at  the 
apex  of  the  cone  muft  lie,  at  leaft,  200  Miles 
deep  in  the  ground.  Enough  to  fhow  the  ab- 
furdity  of  any  moving  power  placed  under  the 
Earth  !  A  cone  of  300  miles  diameter  at  bafe, 
200  miles  axis:  I  dare  be  bold  to  fay,  that 
all  the  gun-powder  made  iince  its  invention, 
if  put  together  and  fired,  would  not  be  able  to 
move  it  3  how  much  lefs  pent  up  vapours  ? 
what  muft  we  fay  of  a  circle  of  900  miles  di- 
ameter ? 

But,  could  that  be  admitted  as  poffible, 
would  any  one  be  perfuaded,  that  fuch  a  fub- 
terraneous  tumult,  of  fo  vaft  an  extent,  will 
be  no  ways  injurious  to  the  internal  fyftem  of 
fprings  and  fountains,  and  that  this  mall  often 
be  repeated  without  the  leaft  damage?  We 
may  as  well  imagine,  that  we  can  ftab  a  man 
100  times  and  never  touch  vein  or  artery. 

Since  I  gave  in  my  two  papers  to  the  Royal 
Society,  a  letter  of  Mr.  Flamjled's  has  been 
printed,  which  abundantly  confirms  my  fen- 
timents.  The  whole  drift  of  it  is,  to  fhow 
how  invalid  is  the  vulgar  idea  conceiv'd,  of 
earthquakes  arifing  from  fubterraneous  vapours 
and  eruptions :  That  the  earth  itfelf  is  not 
moved  to  any  depth,  and  that  the  fhock  muft 
arife  from  the  atmofphere.     The  circumftances 
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which  he  has  judicioufly  collected,  are  ex- 
tremely agreeable  to  mine  ;  many  of  them  the 
very  fame,  ftrongly  confirming  my  hypothe/is : 
And  had  that  great  man  known  the  properties 
of  electricity,  which  we  are  now  matters  of, 
he  would  have  prevented  me  in  this  affair. 

Confidering  (fays  he)  what  variety  of 
fubftances,  fand,  gravel,  {tones,  rock,  mi- 
nerals, clay,  and  mold,  our  earth  is  com- 
pounded of,  and  how  little  nitre,  or  ex- 
Cc  plofive  matter,  a  large  quantity  thereof  will 
"  afford  -,  I  cannot  think,  where  we  can  find 
"  matter  enough  to  move  fo  vaft  a  bulk  of 
earth,  as  all  the  South  parts  of  England,  all 
the  Netherlands ,  with  part  of  Germany,  all 
France,  and  perhaps  Italy,  (which  were 
fhock'd  at  once  the  8th  of  September  I  aft 
1692)  5  or  part  of  dfia,  and  near  all  Europe? 
c<  which  trembled  together  the  fame  day,  91 
ci  years  before. 

But,  allowing  there  may  have  been  fuf- 
ficient  matter  prepared  for  thefe  purpofes, 
I  can  hardly  think,  there  are  continued  ca- 
vities, at  any  reafonable  depth,  all  under 
Europe,  wherein  an  explofion  being  made, 
might  (hake  the  whole  at  once,  and  yet 
make  no  clefts,  or  feparations,  in  thofe 
parts  where  the  minerals  and  mountainous 
rocks  part  from  the  light  mold  and  clay* 
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f<  If  an  hundred  barrels  of  gun-powder  could 
be  fixed  in  fo me  cave,  a  thoufand  yards  un- 
der ground  ;  allowing  the  force  of  the  ex- 
plofion  fufiicient  to  raife  all  the  weight  of 
"  earth  incumbent  on  the  cavern  ;  it  would 
"  certainly  break  the  loofe  mold  from  any 
"  large  foiid  rock  we  may  conceive  adjacent, 
"  and  leave  at  lean:  forne  clefts  behind  it. 
But  we  feldom  or  never  hear  of  fuch  clefts, 
made  in  fuch  places,  when  earthquakes 
happen.'' 

Again,    he  writes  thus :    "  I  cannot  appre- 
hend,   (if  all  earthquakes  muft  be  made  by 
u  explofions    in  fubterraneous    caverns)  why 
fometimes  a  large  country,    or  whole  con- 
tinent,  jfhould  be  thereby  fhook  all  at  once  -, 
why  there  mould   be  no  eruptions  in   the 
neighbourhood  ?" 
From  all  circumftances  confidered,  he  con- 
cludes,   that   the    abftrufe,  effective  caufe  of 
them  comes  from  the  air  ;    and  that  a  calm  is 
neceffary  before  an  earthquake.      And  thefe 
two  particulars  are  likewife  Dr.  Hales's  por- 
tions :  "  The  earth-lightning,    as  he  calls  it, 
"  is  firft  kindled  on  the  furface,  and  not  at 
"  great  depths,  as  has  been  thought;  whofe 
"  explofionis  the  immediate  caufe  of  an  earth- 
11  quake.     He  fays,    long,  dry,    hot  feafons, 
5*  are  ufually  the  preparatory  forerunners  of 

B    3  "  earth- 
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"  earthquakes."  From  all  thefe  considerations 
I  conclude  ;  earthquakes  are  not  caus'd  by  fub- 
terraneous  vapours. 

II.  We  are  to  inquire,  what  is  the  caufe  of 
earthquakes, 

In  an  age  when  electricity  has  been  fo  much 
our  entertainment,  and  our  amazement ;  when 
we  are  become  fo  well  acquainted  with  its  ftu- 
pendous  powers  and  properties,  its  velocity, 
and  inftantaneous  operation  through  any  given 
diftance  ;  when  we  fee,  upon  a  touch,  or  ah 
approach,  between  a  non-eleCtric  and  an  electri- 
fied body,  what  a  wonderful  vibration  is  pro- 
due'd  !  what  a  fnap  it  gives!  how  an  innocuous 
flame  breaks  forth  !  how  violent  a  fhock  !  Is  it 
to  be  wonder'd  at,  that  hither  we  turn  our 
thoughts,  for  the  folution  of  the  prodigious 
appearance  of  an  earthquake  ? 

Here  is  at  once  an  affemblage  of  all  thofe 
properties  and  circumftances  which  we  fo  often 
fee  in  courfes  of  electricity.  Electricity  may 
be  call'd  a  fort  of  foul  to  matter,  thought  to 
be  an  ethereal  fire  pervading  all  things ;  and 
aCting  inftantaneoufly,  where,  and  as  far  as  it 
is  excited.  'Tis  every  body's  obfervation, 
that  there  never  was  a  winter,  like  the  laft  pari, 
'in  anyone's  memory,  fo  extremely  remarkable 
for  warmth  and  drynefs,  abounding  with 
thunder    and   lightning,    very   uncommon  in 

winter  -} 
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winter ;  corufcations  in  the  air  frequent,  juftly 
thought  ele&rical  by  all  philofophers  -,  particu- 
larly, twice  we  had  the  extraordinary  appear- 
ance of  that  called  aurora  aujlralis>  with  co- 
lours altogether  unufual  \  and  this  juft  before 
the  firft  earthquake  :  All  the  while  the  wind 
conftantly  fouth  and  fouth-weft,  and  that 
without  rain,  which  is  unufual  with  thefe 
winds. 

This  ftate  of  the  atmofphere  had  continued 
five  months  before  the  fir  ft  earthquake.  Is  it 
not  hence  reafonable  to  conclude,'  that  the 
earth,  efpecially  in  our  region,  muft  be 
brought  into  an  unufual  ftate  of  electricity  ; 
into  that  vibratory  condition  wherein  ele&ricity 
confifts ;  and,  confequently,  nothing  was  want- 
ing but  the  approach  of  a  non-eleCtric  body, 
to  produce  that  fnap,  and  that  mock,  which 
we  call  an  earthquake  ;  a  vibration  of  the  fu- 
perficies  of  the  earth. 

That  the  earth  was  in  that  vibratory  and 
electric  ftate  we  have  further  reafon  to  con- 
clude, from  the  very  extraordinary  forward- 
nefs  of  all  the  vegetable  world  with  us.  Every 
one  knows,  that,  at  the  end  of  February r,  all 
forts  of  garden-fluffs,  trees,  fruits,  and  flowers 
\yere  as  forward  as  in  other  years,  by  the  mid- 
dle of  Aprih  Conformable  to  which,  experi- 
ments abundantly  (how,  that  electrifying   of 
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plants  quickens  their  growth,  equally  as  in 
animals  it  quickens  the  pulfe.  Nor  will  the 
unufual  drinefs  and  warmth  of  the  weather 
folely  account  for  fuch  a  precipitate  vegetation  : 
becaufe  a  neceiTary  fupply  of  rain  was  wanting, 
as  in  the  natural  fpring-feafon. 

A  very  long  dry  frofi  will  produce  the  fame 
electrical  flate  of  the  earth,  as  it  equally  fa- 
vours electrical  experiments.  Thus,  March  2  7, 
1076,  a  frofi:  from  the  ift  oi  November  to  the 
middle  of  April,  a  general  earthquake  in  Eng- 
land fucceeded.  Matt.  Paris.  That  of  Ox- 
ford, 17th  of  September  1683,.  was  after  a 
frofi.  jfan.  4,  1680,  An  earthquake  in  So- 
merfetfire  :  The  air  was  very  calm  ;  a  frofty 
night. 

Mr.  Flamjled  concurs  with  us,  in  our  firft 
pofition,  That  earthquakes  always  happen  in 
cairn  feafons.  He  adds,  "  That  Keckermany 
"  a  learned  author,  who  wrote  on  the  fubject, 
u  affirms,  and  backs  it  from  the  authority  of 
"  Arifiotle  and  Pliny !y 

The  8th  of  September  1601  was  a  very  calm 
day  but  cloudy  :  And  the  Smyrna  merchants 
obferve  the  earthquakes  there  happen  in  calm, 
jftill  weather.  The  remarkable  clearnefs  and 
calmnefs  of  the  morning  was  obferved  in  that 
of  Oxford  1 7th  of  September  1683,  and  the 
air  continued  fo  for  five  or  fix  days  after :  There- 
fore 
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ore  we  may  infer,  that  it  is  not  impoffible, 
.what  has  been  abundantly  related,  that  fome 
foreigners  from  Italy  here  in  England,  fome 
from  the  Weft-Indies  (in  both  which  countries 
earthquakes  are  more  frequent  than  with  us) 
did  feem  to  apprehend  our  fir  ft  earthquake, 
from  the  apparent  temper  of  the  weather ; 
and  obfervations  of  this  kind  are  as  old  as 
Ariftotle.  It  is  obferved  in  Jamaica,  when  the 
air  is  extraordinary  calm,  an  earthquake  is  al- 
ways apprehended. 

We  had  lately  read  at  the  Royal  Society,  a 
very  curious  difcourfe,  from  Mr.  Franklin  of 
Philadelphia,  concerning  thundergufts,  light- 
ning, the  northern  lights,  and  like  meteors. 
All  which  he  rightly  folves  from  the  doctrine 
of  electricity.  For,  if  a  cloud  raifed  from  the 
fea,  which  is  a  non-electric,  happens  to  touch  a 
cloud  raifed  from  exhalations  of  the  land, 
when  electrified,  it  muft  immediately  caufe 
thunder  and  lightning.  The  electrical  fire 
flowing  from  t^e  touch  of  perhaps  a  thoufand 
miles  compafs  of  clouds,  makes  that  appear- 
ance which  we  call  lightning.  The  fnap  which 
we  hear  in  our  electrical  experiments,  when 
re-echoed  from  cloud  to  cloud,  the  extent  of 
the  firmament,  makes  that  affrightning  found 
of  thunder. 

From 
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From  the  fame  principle  I  infer,  that," if  a 
non-electric  cloud  difcharges  its  contents  upon 
any  part  of  the  earth,  when  in  a  high  electri- 
fied ftate,  an  earthquake  mult  neceffarily  enfue. 
The  fnap  made  upon  the  contact  of  many 
miles  compafs  of  folid  earth,  is  that  horrible 
uncouth  noife,  which  we  hear  upon  an  earth- 
quake ;  and  the  fhock  is  the  earthquake  it- 
felf. 

In  the  relation  received  from  Port/mouth,  and 
the  IJIe  of  Wight,  concerning  the  laft  fhock 
there,  on  the  1 8th  of  March,  the  writer  ob- 
ferves,  the  Day  was  warm  and  ferene,  but, 
upon  a  gentle  mower  falling  in  the  evening, 
the  earthquake  came.  Here  we  have  reafon  to 
apprehend  the  electrified  ftate  of  the  earth, 
and  the  touch  of  the  non-electric  :  which  cau- 
fed  the  earthquake. 

The  learned  Dr.  Childrey  obferves,  treating 
on  this  fubject,  that  earthquakes  happen  upon 
rain  -y  a  fudden  fhower  of  rain  in  the  time  of  a 
great  drought. 

'Tis  objected,  that,  if  this  was.  the  cafe, 
nothing  would  be  more  frequent  than  earth- 
quakes ,  but  thefe  two  circumftance'.  concur- 
ring, a  mower  and  dry  weather,  muft  not  ne- 
ceffarily caufe  it,  any  more  than  touching  a 
tube  before  it  is  electrified  caufes  a  fnap,  The 
eaith  mult  be  in  a  proper  electrified  ftate  to 

produce 
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produce  it  ;  and  electricity  has  its  fits  ;  is  re- 
mitted, intended,  ceafed  and  recommenced. 
It  has  its  bounds.  All  caufes  muft  concur. 
And  now,  with  us,  all  neceffary  caufes  did 
fo  apparently.  Tho'  a  mower  of  rain  falling 
upon  the  earth  when  electrified,  may  caufe  an 
earthquake,  yet  too  much  rain  before,  will  pre- 
vent that  ftate  of  electricity  neceffary. 

The  day  before  the  cataftrophe  of  Port- 
Royal,  the  weather  was  remarkably  ferene  and 
clear.  In  that  moft  dreadful  earthquake,  1692, 
of  Sicily >,  where  54  cities  and  towns,  befide  a 
great  number  of  villages  were  deftroy'd  ;  but 
efpecially  the  whole  city  of  Catania  :  It  was 
preceded  by  a  moft  agreeable,  ferene  and  warm 
feafon,  which  was  the  more  obfervable  on  ac- 
count of  its  being  unufual  at  that  time  of  the 
year. 

I  have  been  inform'd,  that  in  the  morning 
of  both  earthquakes  laft  paft  with  us,  the  air 
was  ferene  and  calm  ;  on  the  morning  before 
that  8th  of  February^  the  air  was  obferv'd  to 
be  remarkably  calm  ;  and  that  a  little  before, 
a  black  cloud  appear 'd  over  great  part  of  the 
horizon.  Dr.  Hales,  in  his  relation,  fays,  the 
Centinels  in  St.  James's  Park,  and  others  who 
were  abroad  in  the  morning  of  the  laft  earth- 
quake, obferv'd  a  large  black  cloud,  and  fome 
corufcations,  jufl:  before  the  mock,  and  that  it 

was 


28  The  Philofophy  of 

was  very  'calm  weather  :  And  that,  in  the  hiL 
tory  of  earthquakes,  they  generally  begin  in 
calm  weather,  with  a  black  cloud. 

This  obfervation  precludes  the  fufpicion  of 
earthquakes  ariiing  from  tumults  and  com- 
motions in  the  upper,  or  under  region  of  the 
air.  The  remarkable  clearnefs  of  the  air  be- 
fore earthquakes,  obferv'd  by  all,  fhows  evi- 
dently how  free  it  is  from  vapours  and  the 
like. 

Agreeable  to  our  fifth  pofition,    Mr.  Flam* 
Jied  writes,    "  A  hollow  noife  in  the  air  always 

precedes  an    earthquake,    fo    near    that  it 

rather  feems  to  accompany  them.     He  refers 

us  to  Philofophical  TranfaBionSy  No.  151. 
<c  p.  311.  The  noife  was  heard  by  many 
"  that  liv'd  in  the  out-ftreets,  and  alleys  of 
"  London,  remote  from  the  noife  and  tumult 
cc  of  the  greater  ftreets." 

This  he  fpeaks  of  that  felt  in  London  1692  ; 
but  now  the  whole  city  heard  the  noife,  on 
both  thefe  earthquakes  of  ours. 

The  gardener,  who  gave  a  relation  to  the 
Royal  Society  of  what  he  obferved  in  the 
Temple- garden,  took  notice,  that  iirft  he  heard 
the  moft  dreadful  noife  imaginable,  which  he 
thought  to  be  a  great  difcharge  of  fhip-guns, 
on  the  river  :    and  that  the  noife  rolled  from 

the 
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the  water- fide  towards  Temple -bar,    rather  be- 
fore the  nodding  of  the  houfes. 

The  gentleman  who  obferved  it  about  Har- 
tingfordbury^  fays,  the  noife  preceded  the  (hock. 
And  this  is  a  common  obfervation,  which  at 
once  both  ftrengthens  our  opinion  of  electricity, 
and  confutes  that  of  fubterraneous  vapours; 
for,  in  the  latter  cafe,,  the  concuffion  mud 
precede  the  noife. 

Agreeable  to  our  fecond  pofition,  Mr.  Flam- 
Jled  writes,  "  That  earthquakes  are  felt  at  fea, 
equally  as  on  land.  Our  merchants  fay, 
that,  tho'  the  water  in  the  bay  of  Smyrna 
lies  level,  and  fmooth  as  a  pond  5  yet  mips 
riding  there  feel  the  fhocks  very  feniibly, 
but  in  a  very  different  manner  from  the 
"  houfes  at  land  :  For  they  heave  not,  but 
cl  tremble  ;  their  mafts  fhiver,  as  if  they  would 
"  fall  to-pieces,  and  their  guns  flart  in  their 
"  carriages,  tho*  the  furface  of  the  fea  lie  all 
1  the  time  calm  and  unmov'd."  In  Dr.  Hook's 
Philofophical  Collections,  N°  6.  p.  185,  we  are 
told,  "  That  a  fhip  felt  a  fhock  in  the  main 
iC  ocean  ;  that  the  paflengers,  who  had  been 
"  afleep  in  their  cabins,  came  upon  deck  in  a 
"  fright,  fearing  the  fhip  had  ftruck  upon 
"  fome  rock ;  but,  on  heaving  the  lead,  found 
"  themfelves  out  of  foundings.'* 

All 
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All  this  is  extremely  agreeable  to  our  af- 
fumption.  The  water  receives  the  electrical 
touch,  and  vibratory  inteftine  motion  of  its 
parts,  as  well  as  land.  And  the  impreffion 
may  be  made  folely  on  the  water  a  non-elec- 
tric, by  the  touch  of  an  electric  fire-ball,  or 
the  like  ;  and  that  feems  to  have  been  often  the 
cafe.  The  proper  vibratory  motion  is  imprefs'd 
on  the  water  without  ruffling  its  furface  ;  and 
fo  communicated  to  all  the  parts  of  the  fhip, 
gives  the  fenfe  of  a  ihock  to  the  bottom,  the 
fhivering  to  the  maft,  and  the  reft  of  the  fymp- 
toms  :  which  fufficiently  proclaim  the  caufe  of 
it  to  be  an  electrical  impreffion  upon  the  water. 
The  president  mentioned  a  relation  of  a  water- 
man, that  felt  it  in  his  boat  upon  the  river  ;  he 
thought  it  like  a  great  thump  at  the  bottom  of 
the  boat.  And  fo  the  mips  at  fea  fancy,  they 
ftrike  upon  a  rock. 

This  makes  us  apprehend,  the  reafon  of  the 
fifties  leaping  up  out  of  the  canal  in  Soutbwark, 
of  which  we  had  an  account.  So  in  that  of 
Oxford,  .1683,  one  fifhing  in  the  Charwell  felt 
his  boat  tremble  under  him,  and  the  lefler 
fifties  feem'd  affrighted  by  an  unufual  flapping. 
That  electricity  is  the  caufe  fought  for,  feems 
deducible  from  this  confidcration.  Several 
writers  on  earthquakes  affimilate  thefe  vibra- 
tions of  the  earth  to  thofe  of  a  mufical  firing. 

Experi- 
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Experiments  have  fhown,  that  fifties  in  water 
oiay  be  killed  by  the  particular  tone  of  a  mufi- 
:al  firing  ;  and  'tis  known,  that  electricity  will 
kill  animals.  They  affuredly  felt  the  vibratory 
notion  in  the  water,  which  they  were  abfo- 
lutely  ftrangers  to  before.  No  doubt  it  made 
:hem  fick  ;  as  thofe  of  weak  nerves  on  land. 
And  this  circumftance  alone  precludes  any  fuf- 
:>icion  of  fubterraneous  fires  under  the  ocean. 
3r,  if  we  were  to  admit  of  it,  would  the  boil- 
ing of  the  water  exhibit  any  appearance,  like 
what  we  are  fpeaking  of,  either  to  the  water, 
or  to  the  fhip  ? 

Mr.  Flamjied  likewife  concurs  in  our  eighth 
pofition,  "  That  many  people  found  them- 
;c  felves  fuddenly  lick  at  ftomach,  and  their 
c  heads  dizzy  and  light;  fo  that  thofe  that  had 
formerly  fits  of  apoplexies,  dreaded  their 
return  -,  particularly,  one  gentleman,  a  fur- 
geon,  feeling  himfelf  fo  affected,  and  fear- 
ing a  return  of  his  apoplexy,  refolved  to 
be  let  blood,  without  fufpecting  the  earth- 
quake." 

After  thefe  two  fhocks  which  we  felt,,  many 
people  had  pains  in  their  joints  and  back,  as 
after  electrifying ;  many  had  ficknefs,  head- 
ikes,  hyfteric  and  nervous  diforders,  and  cho- 
licks,  for  the  whole  day  after,  and  fome  much 
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longer,  efpecially  people  of  weak  nerves,  weak 
conftitutions  5  fome  women  mifcarry'd  upon 
it;   to  fome  it  has  prov'd  fatal. 

To  this  we  muft  attribute,  that  relation  we 
had,  of  the  dog  lying  afleep  before  the  fire  ; 
but  upon  the  Earthquake,  he  fuddenly  rofe 
up,  run  about  the  room,  whining,  and  en- 
deavouring to  get  out. 

Any  folid  matter  is  capable  of  being  pu 
into  a  ftate  of  electricity,  fuch  as  iron  guns  ; 
and  the  more  fo,  by  reafon  of  their  folidity. 
And  in  proportion  to  it,  is  the  greatnefs  of  the 
fnap,  and  of  the  fhock  ;  and  a  kind  of  lambent  | 
flame  iiTues  from  the  point  of  contact  ;  and 
likewife  fomewhat  of  a  fulphurous  fmell :  So 
that  if  both  flame  and  fmell  were  difcernable 
in  an  earthquake ;  'tis  to  be  found,  without 
going  to  the  bowels  of  the  earth. 

Dr.  Hales  mentions,  that  folid  bodies  are 
the  beft  conductors  of  aereal  lightning  ;  whence 
oaks  are  rent,  and  iron  melted.  And  in  our 
earthquakes  in  London,  the  loudeft  noife  was 
heard  near  fuch  large  ftone  buildings,  as 
churches,  with  lofty  fteeples.  From  the  topi 
of  thefe  we  muft  apprehend,  that  the  electri- 
cal explofion  goes  off  into  the  open  air;  as  in 
our  experiments,  from  the  point  of  fwords,  and 
the  like. 
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The  electrical  fhock  is  proportionate  to  the 
folid  electrified,  agreeable  to  our  feventh  pofi- 
tion,  This  fully  accounts  for  earthquakes  in 
general,  and  .  for  many  in  particular.  What 
can  be  imagined  greater  than  a  fhock  of  the 
body  of  the  earth  ?  'Tis  greater,  or  lefs  in 
proportion  to  the  {late  of  electrification.  And 
now  we  can  account  for  feveral  appearances. 
In  the  firft.  earthquake,  the  Lord  Chancellor, 
Mailers  in  Chancery,  and  feveral  Judges,  were 
iitting  in  WeftminJler~Hall,  with  their  backs 
to  the  wall  of  the  upper-end,  which  is  of  a 
vail  thicknefs.  They  all  relate  the  feverity  of 
the  mock,  from  the  wall  feeming  to  pufh  to^ 
wards  them  with  great  violence. 

And  thus  in  the  earthquake  of  1692,  Deal 
caflle  is  one  of  them  built  by  Henry  VIII.  the 
walls  are  of  immenfe  thicknefs,  and  ftrength  *, 
yet  they  {hook  fo  feniibly,  that  the  people 
living  in  it,  expected  it  was  falling  on  their 
heads.  And  this  is  the  cafe  in  all  earthquakes  : 
the  more  fubflantial  the  building,  the  more 
violent  is  the  {heck :  exactly  the  mode  of  electri- 
cal vibration.  And  this  Dr.  Hales  takes  notice 
of  and  others;  that  an  earthquake  matters 
rocks  of  marble,  more  eafily  than  the  fir  at  a 
of  land,  earth,  or  gravel.  In  the  earthquake 
here  of  1692,  a  great  cliff  fell  down  near 
Dover  5  and  part  of  Salttvood-ca&le  wall, 

C  Tis 
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'Tis  from  hence  we  account  for  that  obfer- 
vation,  that  when  we  ele&rify  any  perfon  ; 
upon  a  touch,  the  pain  and  blow  of  the  fhock 
is  felt  at  the  joints,  the  wrift,  elbow,  and 
fhoulder,  for  inftance,  more  than  in  the  inter- 
mediate parts  ;  becaufe  there  is  the  greateft 
quantity  of  folid. 

At  the  fame  time,  that  the  force  of  elec- 
tricity in  folids,  is  as  the  quantity  of  matter : 
we  fee  moft  evidently,  by  innumerable  expe- 
riments, that  water  is  equally  affiftant  in 
ftrengthning,  and  conveying  the  force  of  elec- 
tricity ;  and  that  in  proportion  too  to  its  quan- 
tity. And  hence  is  to  be  deduced  the  reafon 
of  my  obfervation  -,  that  the  moft  frequent 
and  dreadful  earthquakes  have  fallen  upon  ma- 
ritime places.  And  I  find  the  fame  is  taken 
notice  of  in  fome  degree,  by  AcoJlay  by  J>0- 
Itttle,  who  wrote  on  that  in  1692,  and  others. 

In  the  dreadful  cataftrophe  at  Port-Royal 
then,  'tis  notorious,  that  its  violence  was  chiefly 
near  the  fea^  So  Lima  could  not  fuffer  with- 
out its  port  of  Callao.  Even  in  thofe  fo  lately 
felt  by  usy  they  were  fenfibly  more  violent  to- 
wards the  rivery  than  farther  from  it. 

In  that  earthquake  which  was  felt  in  Eng- 
land, in  the  year  1692,  (which  was  very  much 
like  thefe  with  us)  there  were  no  houfes 
thrown  down,  nor  Perfons  kill'd :  but  it  reach'd 

more 
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more  particularly  Sheernefs,  Sandwich,  Deal, 
Dover,  Port/mouth,  and  the  maritime  parts  of 
Holland,  Flanders,  and  Normandy. 

In  this  that  happen'd  on  Sunday  the  18th  of 
March  laft,  at  Bath-,  it  was  felt  particularly 
and  ftrongly  at  Portfmouth,  feven  miles  above 
and  below  it  on  the  fea-fide  5  all  round  the  ifle 
of 'Wight,  at  Southampton,  the  fea-coaft  of  Selfey, 
fouth  of  Chichejler,  Arundel,  and  the  whole 
coaft  of  Sulfex,  (without  going  up  the  land ;) 
and  acrofs  the  fea  to  the  iflands  of  Jerfey  and 
Guernfey. 

On  Mo?2day  night,  the  2d  of  this  inflant 
April,  1750,  at  ten  o'clock,  at  Leverpool,  a 
fhockofan  earthquake.  And  felt  in  feveral 
other  places  in  the  neighbourhood ;  but  par- 
ticularly at  Chefier,  and  Warrington. 

If  we  look  into  ancient  hiftory,  we  find 
197  years  before  Chrift,  an  earthquake  fhook 
terribly  the  ifle  of  Rhodes,  damag'd  many  ci- 
ties :  and  fome  quite  thrown  down. 

Seventeen  years  before  Chrift,  many  cities 
in  the  ifle  of  Cyprus  deftroy'd. 

Six  years  before  Chrift,  the  ifle  of  Ccos  ve- 
hemently afflidled. 

During  the  Peloponnefian  war  among  the 
Greeks,  the  ifle  of  Delas  fhaken,  and  the  moft 
beautiful  temple  of  Apollo  thrown  down. 

C  2  Soon 
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Soon  after,  the  city  of  Laceddemon  totally 
deftroy'd. 

A.  D.  79.  Three  cities  in  Cyprus  over- 
thrown. 

A.  D.  82.  The  city  of  Smyrna  ruined. 

In  the  time  of  Valens  the  emperor,  a  terrible 
earthquake  in  Crete,  whereby  100  cities  were 
deftroyed. 

Feb.  13,    1247,  An  earthquake,  chiefly  felt  I 
in  the  ^Thames.  Matt.  Paris. 

May,  1382,  A  general  earthquake,  which 
did  much  mifchief ;  the  Friday  following  one 
lefs  5  the  Saturday  following,  one  felt  mqftly  by 
water.     Henry  de  Knyhton.     Holinjhed. 

A.  D.  1456,  In  the  city  of  Naples,  40,000 
people  loft. 

Conjlantimple  has  often  faltered  ;  particularly 
in  1509,   13,000  people  overwhelmed. 

153 1,  At  Lijbon,  1400  houfes  thrown 
down;  as  many  fhatter'd. 

April,  1690,  The  Leeward- I/Iands,  Mont- 
ferat,  Nevis,  and  Antigua :  At  Martinico,  and 
the  French  iflands,  at  St.  Lucia,  &c.  a  violent 
earthquake, 

Dec.  8,  1703,  An  earthquake  at  Hull,  a 
perfecl  calm. 

1702,  At  Stroution,  in  Argylejlnre,  which 
extended  all  along  the  weft  coaft  of  Great  Bri- 
tain 5  but  to  no  breadth  on  land. 
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Qff.  25,  1734,  At  Havant,  m  SuJJexy  con- 
fiderable,  the  air  perfectly  calm. 

But  inftances  enough  to  jfhow  what  I  aim'd 
at,  that  maritime  places  are  molt  fubject ;  which 
is  a  ftrong  argument  in  favour  of  electricity  5 
when  both  the  folid  of  the  earth,  and  the 
quantity  of  the  water  concur,  to  make  the 
fhock  ;  exactly  as  in  electrical  experiments  5 
when  the  bottle  of  water  is  held  in  the  hand. 

Thus  when  our  mind  is  difcharged  of  the 
prejudices  of  former  notions,  we  difcern,  that 
every  appearance  favours  the  principle  we  go 
upon.  That,  agreeable  to  Mr.  Flamjled^  fub- 
terraneous  explosions,  could  they  pervade,  and 
traverfe  the  earth  at  pieafure,  mud  at  laft  burft, 
and  difperfe  every  thing  in  their  way.  Yet, 
'tis  not  poffible  for  us  to  imagine,  fuch  a  kind 
of  vibration  fhould ;  follow,  either  by  fea  or 
land,  as  that  we  are  treating  of.  But  electri- 
city compleatlv  anfwers  it.  This  accounts  for 
that  fupeificial  movement  of  the  earth,  that 
univerfal  inftantaneous  (hock,  which  made 
every  houfe  in  London  to  tremble,  none  to  fall-: 
That  quivering,  tremulous,  horizontal  vibra- 
tion, highly  different  from  any  motion  we 
mud  conceive,  to  be  produe'd  from  fubterra- 
neous  evaporations.  Hence  authors  tell  us,  • 
Dec.  30,  1739,  defcribing  an  earthquake  in 
the  weft- Riding  of  Torijhire:  It  feem'd  as  if 
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the  earth  moved  backward  and  forward  horW 
zontally;  a  quivering,  with  reciprocal  vibra-j 
tions. 

Mr.  Flamfted  rightly  accounts  the  motion 
of  earthquakes  to  be  undulatory  ;  and  by  beings 
continued,  caufes  a  like  motion  to  a  great  dif- ; 
tance.  As  when  you  ftrike  a  long  ftretched: 
firing  of  wire  at  one  end,  the  motion  is  im- 
mediately continued  to  the  other.  So  far  he] 
entered  into  the  nature  of  electricity. 

Tho'  he  be  in  the  right,  thinking  the  caufe 
comes  from  the  air,  yet  what  follows  contra- 
dicts his  own  hypothefis.  "  For  if  a  calm  bej 
"  necefTary  before  an  earthquake  3  then  'tis  now 
"produced  by  any  turbulence  in  the  air.  Nor] 
"  can  we  imagine  that  any  aerial  commotion^ 
"  tho'  it  may  ihake  windows,  chimneys,  ancj 
<c  the  like,  fhall  reach  500  miles  diftance,  fplit 
"  the  folid  earth,  deftroy  whole  cities,  and  caufe 
"  thofe  dire  deflations  we  hear  of. 

"  Mr.  Flamjled  mentions  a  circumftance,  that 
cc  the  earthquake  here  in  1692,  was  not  felt  in' 
<c  the  north  of  England \  nor  in  all  Scotland :  for* 
c<  rain  fell  that  day  in  both."  We  may  very  rea-* 
dily  conceive,  the  earth  there  was  not  in  an 
electrified  flate 3  and  the  rain  would  fuffici- 
ently  prevent  it.  We  hence  underftand,  how 
the  fouthern  regions  fhould  be  more  fubject  to 
them,  than  our  northern  ->  where  the  warmth, 

and 
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and  drinefs  of  the  air,  fo  neceflary  to  electri- 
city, is  more  frequent  than  with  us. 

From  eleCtric  vibration  only  can  we  account 
for  our  tenth  pofition,  offprings,  and  fountains 
being  no  ways  damag'd  by  earthquakes :  The 
motion  goes  no  deeper  into  the  earth,  than  the 
force  and  quantity  of  the  mock  reaches ;  which 
generally  is  not  far ;  yet  it  proceeds  lower  down 
when  the  ready  paflage  of  a  well  offers,  and 
there  affeCts  the  water  contained  in  it ;  puts  it 
into  an  inteftine  vibration,  as  to  foul  it,  and 
raife  mud  from  the  bottom. 

It  may  feem  difficult  to  conceive,  how  a  large 
portion  of  the  earth's  furface  mould  be  thus  ca- 
pable of  electrification.  This  difficulty  is  lef- 
fened  by  reflecting  on  the  nature  of  electricity, 
and  of  the  eleCtrical,  ethereal  fluid  pervading 
all  things;  how  it  is  excited  by  the  little  mo- 
tion of  a  fmall  revolving  glafs  globe.  By  this 
we  eleCtrify  the  moft  folid  bodies,  to  the  great- 
eft  diftance,  and  with  a  velocity  equal  to  that 
of  lightning. 

Dr.  Hales  obferves,  that  the  ufual  explofion 
of  the  cannon  on  great  days,  in  St.  James  s 
Parky  is  obferv'd  to  eleCtrify  the  glafs,  in  the 
windows  of  the  Treafury. 

We  muft  conceive,  that  when  the  eleCtric 
mock  is  communicated  to  one  part  of  the  earth, 
it  extends  itfelf  proportionably  to  the  force  of 

C  4  the 


40  The  Philofophy  of 

the  mock,  and  to  the  quantity  of  electrified 
furface  ;  and  to  the  quality  of  the  matter  more 
or  lefs  fufceptible  of  it,  more  or  lefs  apt  to 
propagate  it. 

Set  iooo  men  in  a  row  ;  let  every  one  com- 
municate with  thofe  next  him  by  an  iron- 
wire  held  in  their  hands  :  on  an  electrical  mock 
they  all  feel  it  alike,  at  the  fame  inftant ;  and 
this  gives  us  a  very  good  idea  of  the  earth- 
quake . 

When  the  earth  is  broken  up  in  any  large 
degree,  'tis  by  the  fea-fide ;  where  fometimes 
on  a  bold  more,  whole  streets  tumble  into  the 
lea,  or  into  the  gaping  earth,  now  falling  to- 
ward the  fea.  Sometimes  on  a  flat  and  fandy, 
fhore,  whole  ftreets  are  rolled  along  the  level 
into  the  fea* 

I  am  not  fenlible  of  any  real  objection  againft 
our  bypotbefis,  but  this,  being  the  eleventh  of 
my  portions,  or  circumftances.  It  feems  true, 
that  earthquakes  are  more  frequent  in  Italy, 
near  Vefuvius,  and  by  /Etna,  in  Sicily.  And 
the  caufe  feems  apparently  owing  to  thefe  vul- 
cano's.  At  firfl:  fight,  every  one  would  think 
fo,  but  not  from  the  true  reafom  This  has 
given  the  great  prejudice  to  the  judgments  of 
the  curious,  even  at  this  day.  But  confider  the 
matter  impartially,  and  it  will  appear,  fo  far  from 
being  a  ftrong  argument  in  favour  of  fubter- 

raneous 
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raneous  eruptions,  that  it  ought  to  be  efieem'd 
a  convincing  proof  to  the  contrary,  and  moil 
cogent  in  favour  of  my  principle.  In  ftrictefi: 
looic,  there  is  no  inference  'to  be  made  from 
particulars,  to  generals.  Quite  the  contrary. 
We  have  but  thefe  two  or  three  vulcano's  on 
one  quarter  of  the  globe,  and  two  of  them  to- 
ward the  warmer  climate  of  it ;  whereas 
earthquakes  are  innumerable,  efpecially  in  thofe 
of  a  warmer  clime.  That  there  are  no  vul- 
cano's,  no  difcharges  of  fire  and  fmoke  for  a 
continuance,  and  abundance,  after  earthquakes; 
nofufpicion  of  it  either  from  fight  or  fin  ell, 
as  we  know  by  innumerable  examples,  as  well 
as  in  our  own  country,  and  experience  :  is  de- 
monftration,  that  this  is  not  the  caufe.  If 
the  vulcano's  were  the  real  caufe  of  earth- 
quakes, wc  ought  affuredly  to  expecl:,  that  in 
the  countries  thereabouts,  the  earthquakes 
ouo-ht  to  be  far  more  ex  ten  five  than  thofe  in 
other  countries,  where  are  no  vulcano's  >  but 
this  is  altogether  contrary  to  experience.  For, 
as  the  celebrated  naturalift  Bu/fon  obferves, 
'  fuch  are  not  extenfive,  as  are  near  Mtna  and 
Vejitviics.  He  further  adds  :  Hijioire  naticrcHe, 
torn.  1.  p.  508.  fpeaking,  among  many  others, 
•  of  a  vulcano  in  theifland  oil'eniate,  he  remarks, 
.  "  That  this  burning  gulph  is  lefs  agitated  when 
*J  the'airis  calm,  and  the  feafon  mild,  than  in 

"  ftorms 
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<c  ftorms  and  hurricanes  y  and  fays,  "  This 
<c  confirms  what  I  have  faid  in  my  foregoing 
"  difcourfe,  and  feems  evidently  to  prove, 
<c  that  the  fire  which  makes  vulcano's  comes 

not  from  the  bottom  of  mountains,  but  from 

the  tops,  or  at  leaft  from  a  very  little  depth  ; 

and  that  the  hearth  (or  floor)  of  the  fire  is 
<c  not  far  from  the  fummit  of  the  vulcands ; 
<e  for,  if  this  was  not  the  cafe,  great  winds 
<c  could  not  contribute  to  their  conflagration/* 
And  this,  in  general,  is  a  corroborative  proof 
of  my  whole  hypothefis.  For  there  can  be  no 
great  fire  in  the  earth,  where  there  is  no  great 
conveyance  of  air. 

We  have  one  vulcano  in  the  cold  region  of 
Iceland^  that  there  is  fometimes  an  earthquake 
there;  but,  in  the  countries  of  that  northern 
latitude,  and  thofe  of  lefTer,  'tis  obvious  in  all  * 
hiflory,  that  earthquakes  are  lefs  frequent  than 
in  the  more  fouthern.  Therefore  'tis  eafy, 
and  very  natural  to  conclude,  from  all  confi- 
derations  weighed  together,  that  thefe  vul- 
cano's  help  to  put  the  earth  about  them,  into 
that  vibratory  ftate  and  condition  of  electricity, 
which  is  the  requifite  in  my  hypothefis  ;  and  by 
that  means  only,  promote  a  frequency  of  earth- 
quakes there. 

I  have  only  one  circumftance  to  add,  which 
may  feem  not  inconfiderable  ±  probably  per- 
ceived 
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ceived  by  many,  tho'  not  taken  notice  of.  For 
a  whole  week  before  the  firft  earthquake,  the 
partition  wainfcot  of  my  houfe  (between  the 
forward  and  backward  rooms)  made  an  odd 
kind  of  tremulous,  crackling  noife  continually, 
as  if  the  wainfcot  would  fplit  ;  or  as  if 
fome  damage  was  apprehended  to  the  houfe. 
This  was  obferv'd  by  the  family,  with  a  good 
deal  of  concern.  That  in  the  chamber  crack- 
led more  than  that  below.  We  never  per- 
ceiv'd  it  before  or  fince,  and  apparently,  it 
mows  the  vibratory  (late  of  the  furface  of  the 
earth,  at  that  time. 

But  whether  our  conjectures  upon  this  im- 
portant fubject  be  well  founded  or  no,  it  cer- 
tainly becomes  a  chriftian  philfopher,  whilft 
he  is  inveftigating  material  caufes,  to  look  up, 
and  regard  the  moral  ufe  of  them.  For  in 
reality,  every  thing,  the  whole  world,  was 
ultimately  for  that  purpofe  made.  When  we 
fee  fuch  a  kind  of  fpirituality  imprefs'd  on  mere 
matter,  as  this  amazing  property  of  electricity, 
it  mould  kindle  in  us  a  high  ambition  of  af- 
ferting,  and  exerting  the  infinitely  fuperior  va- 
lue, and  powers,  and  excellency  of  the  fpiri- 
tual  part  of  us,  deftm'd  to  an  immortal  dura- 
tion. And  of  all  the  great  and  public  cala- 
mities, which  affect  us  mortals,  earthquakes 
claim  the  firft  title  to  the  name  of  warnings 

and 
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and  judgments.  None  fo  proper  to  threaten, 
or  to  Execute  vengeance  upon  a  guilty  people. 
Nor  has  any  other,  thofe  annexed  terrors,  fo 
much  of  the  unufual,  the  unavoidable,  the 
fudden  and  the  horrible  apprehenfion  of  being 
crufh'd  to  death,  or  buried  alive,  And  when 
in  our  own  fight,  thefe  rare  and  extraordinary 
phenomena  appear,  it  cannot  but  be  a  leflbn  to 
us,  to  do  our  duty  toward  that  great  Being, 
who,  by  a  drop  of  water,  can  produce  effects 
fo  prodigious. 

That  earthquakes  proclaim  themfelves  to 
mankind  in  this  light,  is  further  deducible  from 
this  obfervation,  the  ninth  in  our  recapitulation 
of  circum fiances  5  that  they  are  peculiarly 
directed  to  great  cities,  and  maritime  towns, 
thofe  nurferies  of  wealth,  luxury,  and  of  all 
the  evils  naturally  flowing  therefrom.  It 
would  be  childifh  to  rehearfe  from  old  hiftory,. 
or  modern,  a  proof  of  it.  We  have  no  other 
notices  of  them.  Look  upon  thefe  two  lhocks 
we  have  here  felt.  We  own  that  Hampfted- 
heathy  and  Finchley-foreft,  and  Kenningt on- com- 
mon were  affecled  with  it ;  yet  it  is  notorious, 
that  London  was  the  center,  the  place  to  which 
the  finger  of  God  was  pointed. 

And  this  leads  us  in  the  third  place,  to  con- 
lider  the  moral  ufe  and  purpofe  of  thefe  magna-, 
lia  naturce^  and  prodigies  of  the  agency  of  ma- 
terial 
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terlal  caufes.  For  nothing  fare,  but  an  electri- 
cal mock,  and  that  frorx  a  divine  hand,  could 
have  been  fo  well  adjufted,  as  twice,  nay  four 
times,  fo  fenfibly  to  (hake  every  houfe  in  Lon- 
don, and  not  throw  one  down.  This  duty  we 
will  endeavour  to  execute,  from  the  words  of 
that  great  man,  king  David, 
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PSALM    xviii.  7. 

Then  the  earth  Jhook,  and trembled  ;  the  founda- 
tions alfo  of  the  hills  moved \  and  were  foaken  \ 
hecaufe  he  was  wroth, 

HIS  Pfalm  is  a  triumphal  fong,  which 
David  deliver'd  pubilckly  before  (Sod, 
in  thankful  remembrance  of  the  great  mercies 
he  had  receiv'd  ;  being  firmly  eftablimed  on  his 
throne  :  and  all  his  enemies,  foreign  or  do- 
meftic,  fubdued. 

He  does  not  attribute  this  happy  fltuation  of 
his  affairs  to  his  own  prudence  and  courage  ; 
but,  like  a  confummate  politician,  abfolutely 
to  the  mediation  of  the  divine  providence. 
He  draws  up  a  moft  grand  and  magnificent 
defcription  of  the  advent  of  the  deity,  fuch  as 
words  never  before  expreffed.  All  the  heathen 
pictures  of  the  appearance  of  their  gods,  are 
cold  and  lame,  compar'd  to  this ;  which  is  de- 
fervedly  fo  much  admir'd  by  all  critics  that  have 
any  tafte  for  religion,  as  well  as  language. 

This  verfe,  in  our  text,  is  the  firft  move- 
ment in  the  fcene,  which  was  to  reprefent  the 
appearance  of  Jehovah^  without  whofe  inter- 
pofition  David  hoped  for   nothing  fortunate. 

After 
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After  defcribing  all  the  pomp  of  light,  and 
darknefs,  celeftialj  halftones,  thunder,  light- 
ning, and  the  like  inftances  of  majefty  and  ter- 
ror, in  the  ikies  $  he  ftill  keeps  his  eye  on  the 
ground,  and  concludes  with  the  earthquake^ 
where  he  began. 

Then  the  channels  of  waters  were  feen  $  and 
the  foundations  of  the  earth  were  difcovered ;  at 
thy  rebuke,  O  Lord  5  at  the  blafi  of  the  breath  of 
thy  nojlrils. 

Our  holy  pfalmift,  at  other  times,  has  exhi- 
bited the  fame  images,  in  different  colouring  ; 
as  a  great  matter  varies  his  works,  to  ftrike  out 
all  the  beauties. 

v  Pfal.  lxviii.  7.  0  God,  when  thou  wentefl 
forth  before  thy  people ;  when  thou  didji  march 
throy  the  wildernefs  ;  the  earth  fiook,  the  heavens 
alfo  dropped,  at  the  prefence  of  God.  "Even  Sinai 
it f elf  was  moved,  at  the  prefence  of  God ';  the  God 

of  IfraeL 

By  this  he  means,  the  giving  the  law.  Exod. 

xix.  8.     And  mount  Sinai  was  altogether  on  a 
ftnoke  ;  becaufe  the  Lord  defended  on  it  in  fire  : 

and  the  fmoke  afcended  as  the  fmoke  of  a  furnace \ 

and  the  whole  mount  quaked  greatly. 

Again,  Pfal.  cxiv.  when  he  is  defcribing  the 

paffage  over  the  Red-fea,  and  that  over  Jordan  -9 

he  brings  in  the  machinery  of  earthquakes,  to 

teftify  the  divine  prefence. 

When 
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When  Ifrael  went  out  of  Egypt,  and  the  houfe 
of  Jacob  from  among  a  Jl range  people ;  the  feafaw 
it  and  fed.     for  dan  was  driven  back. 

"The  mountains  Jkipped  like  rams  :  and  the  little- 
hills  like  young  Jheep. 

Then  he  afks  the  queflion,  What  ailed  thee, 
0  thoufea,  that  thou  feddeft  t  and  thou  for  dan, 
that  thou  wafl  driven  back  ? 

Ye  mountains  that  ye  fkipped  like  rams,  and  ye 
little  hills  like  young  Jheep  ? 

He  anfwers  :  Tremble  thou  earth  at  the  pre-  - 
fence  of  the  Lord :    at  the  prefence  of  the  God  of 
Jacob. 

He  fails  not  to  attribute  thefe  marvellous  ap- 
pearances, to  their  true  caufe.  Tho'  he  knew 
full  well,  that  the  God  of  nature  adrniniftred 
the  ordinary  courfe  of  the  earth  by  fecond 
caufes  -,  yet  he  could  not  be  fo  blind  but  to  per- 
ceive, when  the  waves  of  the  ocean  retreated  j 
when  the  waters  of  Jordan  divided  5  when 
mount  Sinai  was  all  in  fire,  fmoke,  lightning 
and  thunder,  with  the  trumpet  of  God  found- 
ing, and  the  whole  mountain  making  :  he 
could  not  but  perceive  the  prefence  of  the  au- 
thor of  nature,  in  thefe  extraordinary  ap- 
pearances. 

But  every  where  in  facred  fcripture  earth* 
quakes  are  particularly  fingled  out,  above  all 
ether  natural  phenomena^  as  having  more  of  j 
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the  majefty  and  terrific  pomp,  to  denote  an 
immediate  operation  of  God's  hand  5  to  excite 
our  fear,  and  (hew  his  anger,  as  in  our  text, 
hecaufe  he  was  wroth.  In  imitation  of  the  fa- 
cred  writers,  the  heathen  poets,  both  greek  and 
latiny  exprefs  the  anger  of  their  Jupiter  by  an 
earthquake  .: 

Terrificam  capitis  concujjit  terque  quaterque 

Cafariem  ;  cum  qua  terram,  mare>  Jidera, 
movit,  Ovid. 

The  moving  meteors  in  the  free  air,  lightning, 
corufcations,  fire-balls,  tempefts,  thunders,  or 
the  dreaded  comets,  tho*  frightful  enough  ; 
yet  people  that  do  not  think  to  any  purpofe, 
hope,  as  they  are  at  a  diftance,  to  efcape  their 
effefts.  But  when  the  terror  comes  home  to 
us,  to  our  fQtt  1  when  the  earth  moves  on 
which  we  itand  ,  what  heart  is  not  moved  ? 
When  our  houfes  Jhake  over  our  ears,  the 
greater!  courage  isjhaken, 

It  is  true,  an  earthquake  caufes  an  univerfal 
dread  among  all  forts  of  people  ;  even  the  phi~ 
lofopher  immerfed  in  fpeculation  of  fecond 
caufes,  quakes ;  as  well  as  the  pious,  whofe 
fear  proceeds  from  folid  piety :  a  due  fenfe  of 
the  anger  of  the  almighty  Being, 

D  We 
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We  faw  how  the  late  earthquakes  affrighted 
every  one;  but,  as  to  the  generality,  it  was 
but  for  a  moment.  When  they  found  them- 
felves  fafe,  and  alive;  thoughtlefs  they  ran  to 
their  bufinefs,  or  their  diverfion  :  and  this  not 
enly  the  firft,  but  the  fecond  time.  And  I 
am  apprehenfive,  were  another,  and  another. 
to  come,  they  would  only  be  lefs  regarded 
than  the  preceding.  As  the  Ifraelites,  to  whom 
miracles  became  familiar ;  as  the  Jews,  in  our 
Saviour's  time,  demanding  of  him  to  {how  them 
a  fign  from  heaven,  in  the  midft  of  the  con-? 
{rant  fcene  of  miracles  innumerable. 

But  'tis  my  prefent  bufinefs  to  call  you  to  a 
due  and  ferious  reflexion,  on  thefe  extraordi- 
nary events;  by  confidering, 

I.  What  the  written  word  of  God,  the  holy 
fcriptures,  informs  us,  concerning  the  ultimate 
purpofe  of  earthquakes. 

II.  What  we  can  learn  from  profane  hiftory, 

III.  To  conclude  with  our  text,  that  they 
are  ftriftly  and  properly  divine  judgments ;  be- 
cauje  he  was  wroth. 

Ever  fince  the  earth  began,  earthquakes  have 
been  looked  on  as  extraordinary  appearances, 
among  the  prodigies  of  nature,  and  executioners 
of  divine  juftice.  In  the  cafe  of  Korah,  the  earth 
opened -far  mouth  and  /wallowed  them  up\  and 

their 
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their  houfes,  and  all  the  men  that  pertained  unto 
them  s  and  all  their  goods, 

In  the  miraculous  vi&ory  obtained  by  Jona* 
than,  and  his  armor-bearer,  over  the  army  of 
the  Phi  bylines,  1  Sam.  xiv.  There  was  a  panic 
terror  infufed  into  the  Philiflines,  and  an  earth- 
quake :  it  is  called  a  very  great  trembling  of  God. 
What  the  heathen  attributed  to  Pan,  an  imagi- 
nary deity  of  their  own  making  :  the  Hebrews 
rightly  refer 'd  to  the  true  caufe,  the  firft,  and 
fupreme. 

In  the  New  Teftament,  at  our  Saviour's 
death,  there  was  a  great  earthquake,  which 
was  altogether  miraculous ;  as  much  as  the 
eclipfe  of  the  fun  then.  The  elements  might 
well  fympathize  with  the  God  of  nature.  'The 
fun  was  darkned,  the  vail  of  the  temple  was  rent 
in  twain  ;  the  earth  did  quake,  the  rocks  rent. 

Again,  at  his  refurredtion,  Matt,  xxviii.  2. 
There  was  a  great  earthquake.     The  a?7gel  of  the 
Lord  descended  from  heaven,  and  rolled  back  the 
Jl  one  from  the  door,  and  fat  upon  it. 

And  for  fear  of  him  the  keepers  didjhake,  and 
became  as  dead  men. 

Matt,  xxvii.  54.  When  the  centurion,  and  they 
that  were  with  him,  watching  jfejus,  faw  the 
earthquake,  they  feared  greatly.  See  the  confe- 
quence  of  it  in  one  places  and  thus  in  an- 
other ; 

P  %  Ms 
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ABs  iv.  31.  tfhe  Apofiles,  in  the  infant 
Church,  when  praying,  the  place  was  fhaken% 
where  they  were  affembled  together :  and  they  were 
all  filled  with  the  Holy  Qhoft.  The  heathen  cen* 
turion  jfezm/  upon  the  earthquake :  The  chri- 
ftians  praying,  were filled  with  the  Holy  Ghofi. 

Atts  xvi.  26.  When  Paul  and  Silas  were  in 
prifon.  At  midnight  when  they  prayed,  and  fang 
hymns  to  God,  fuddenly  there  was  a  great  earth- 
quake; fo  that  the  foundations  of  the  prifon  were 
fhaken.  And  immediately  all  the  doors  were  open-? 
ed,  and  every  one's  bands  were  loo  fed. 

Obferve  the  confequence  it  had  upon  the 
goaler ;  He  called  for  a  light,  andfprang  in,  and 
came  trembling,  and  fell  down  before  Paul  and 
Silas,  and  J aid,  Sirs,  what  mufl  I  do  to  be 
faved? 

The  goal  trembled;  and  the  goaler  trem- 
bled, as  is  obferved  by  a  writer  on  this  head, 
an  earthquake  could  foften  his  hard  heart,  and 
open  what  he  had  lock' d..  It  awaken'd  him  out 
of  his  fpiritual  flumber,  as  well  as  his  natural 
fleep,  and  made  his  confeience,  as  well  as  the 
foundations,  of  the  prifon,  to  quake.  A  bad 
confeience  is  as  a  troubled  fea,  that  cannot  refi^ 
but  cafteth  up  mire,  and  clay.  The  goaler  per- 
ceiv'd  the  celeftial  warning,  and  made  a  proper 
ufe  of  it. 

There 


Earth  q^u  akes,  53 

There  are  many  circumftances  in  the  nature 
of  earthquakes,  which  render  them  peculiarly 
proper  to  be  the  inftruments  in  God's  hand,  to 
give  warning  to  a  people*  to  amend  their  ways. 

The  feiddennefs  is  one.  We  faw  not  long 
ago,  what  an  effed:  was  produced  by  a  folar 
eclipfe,  though  it  was  expecfted  long  before. 
We  had  the  predi&ion,  and  calculations  about 
it  in  all  our  almanacs  $  yet  there  was  an  uni- 
verfal  ferioufnefs  that  followed  it.  All  that 
morning,  we  could  walk  the  ftreet,  without 
hearing  an  oath,  and  the  churches  were  full, 
in  time  of  prayer.  But  the  fuddennefs  of  an  earth- 
quake that  comes  at  an  inftant,  unthought  of, 
without  warning,  that  feems  to  bring  unavoid- 
able death  along  with  it  $  is  able  to  touch  an 
adamantin  heart.  To  fee  death  {talking  o'er  a 
great  city,  ready  to  fweep  us  all  away,  in  an 
inftantaneous  ruin,  without  a  fingle  moment  tp 
recoiled:  our  thoughts ;  this  is  fear  without  re- 
medy -,  this  is  far  beyond  battle  and  peftilence, 
The  lightning  and  thunderbolt,  the  ar?~ow  that 
jlieth  by  day,  may  fuddenly  take  off  an  objedt 
or  two,  and  leave  no  fpace  for  repentance :  but 
what  horror  can  equal  that,  when  above  a  mil- 
lion of  people  are  liable  to  be  buried,  in  one 
common  grave ! 

Another  confideration  that  inhances  the  dread 
of  earthquakes,  is  the  unavoidablenefs  of  the  ca- 

D  3  lamity. 
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lamity.     Famine,  and  war,  and  rebellion,  and 
peftilence  we  may  run  from,  the  difeafe  among 
the  cattle,  and  locufts,  and  the  like  ftripes  of 
angry  Heaven,  we  may  have  fome  chance  to 
efcape :  but  no  means,  no  precaution,  no  re- 
medy, no  prudence  can  fcreen  us,  from  fo  uni~ 
verfal  a  defolation  as  this :  'tis  as  the  prefence 
of  God.    Whither  then  can  we  go  to  hide  our- 
felves  ?  Mufl  we  call  upon  the  rocks  and  moun- 
tains, to  cover  and  ihelter  us  from  the  divine 
wrath  !   And  they  flail  go  into  the  holes  of  the 
rocks,  and  into  the  caves  of  the,  earth,  for  fear  of 
the  Lord,  and  for  the  glory  of  his  mojejiy  ;  when 
he  arifeth  tojhake  terribly  the  earth.     Alas,  thofe 
are  the  very  inftruments  he  employs  for  our 
deftruction ;  to  be  our  tombflones ! 

This  unufual  kind  of  death  too,  flrikes  us 
with  horror ;  to  be  buried  alive.  The  earth, 
the  common  mother  of  us  all,  and  the  com- 
mon grave ;  to  eat  up  her  offspring  alive ; 
crouds  all  the  images  of  amazement  together, 
that  can  enter  into  the  heart  of  man. 

The  greater  the  terror  accompanying  earth- 
quakes, the  greater  a  bleffing  is  our  deliverance 
from  the  danger  of  it !  What  can  equal  God's 
power  and  judgment  but  his  mercy  ?  Confider 
the  wonderful  confequence  ;  that  the  whole  city 
of  London  mould  fo  fenflbly  be  fhaken,  and  yet 
no  one  inhabited  houfe  to  fall  j  nor  one  perfon 

kill'd. 


Earth  qjj  a  k  e  s.  55 

idll'd.     Amazing  inftance  of  power,  and  good- 
iiefs,  in  our  prefervation !  And  this  not  only 
once,  but  the  fecond  time  alio ,  though  evi- 
dently ftronger  was  the  concuffion.     So  ftrong 
that  almoft  every  perfon  was  throughly  per- 
fuaded,  that  fome  part,  at  leaft,  of  their  houfes, 
was  falling  down.    Can  we  help  admiring,  that 
judgment  fhould  be  fo  temper 'd  with  mercy ! 
Do  we  look  only  at  the  fecond  caufes  with  our 
unbelievers  ;   and  fport  away  the  divine  pre- 
fence,  as  if  it  was  an  ordinary  occurrence  of 
every  day  ?  They  want  to  fee  a  miracle.  Nought 
can   effect  them,    but  a   direct   fupernatural 
agency. 

I  anfwer,  behold  a  vifible,  and  notorious 
miracle  5  plainly  obvious,  and  before  all  the^r 
fenfes.  For  can  there  be  a  greater  miracle,  can 
any  thing  be  more  directly  the  finger  of  God 
than  this,  which  we  ourfelves  faw  with  our  eyes . 
that  befel  the  whole  city  of  London,, 

We  know  the  nature  of  the  building  of  Lon- 
don houfes  ,  which  fometimes  fall  of  themfelves, 
without  ihaking.  Wonderful  then  is  it  to  be 
thought,  and  a  miracle  indeed,  that  every  houfe 
in  this  vaft  city,  fhould  twice  be  agitated,  and 
rocked  to  and  fro ;  and  not  one  fall,  nor  one 
perfon  receive  any  damage. 

In  vain  will  the  philofophers  feek  for  a  fo- 
lution  of  this  problem,  in  natural  caufes  only, 

D4  By 
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By  their  chymical  experiments,  they  make  fome 
little  mimic  imitations  of  tremors  and  fumes, 
and  explofions.  So  by  gun-powder,  we  ape  the 
regal  voice  of  thunder.  But  where  is  the  dis- 
cretionary aft  of  mercy,  and  benignity,  that 
feparates  between  the  vengeful  and  kind  ?  Thefe 
fecond  caufes  aft  according  to  their  material 
nature,  like  the  roaring  waves  of  the  ocean, 
that  flow  in,  and  overwhelm  every  thing,  where 
a  breach  is  made.  They  can  obferve  no  dis- 
tinction between  the  lands  of  a  righteous  man, 
and  of  a  finner ;  they  cannot  flop  at  a  breach? 
and  gather  themfelves  on  an  heap,  and  not  en- 
ter in  at  all,  as  the  waters  of  Jordan  did. 

But  in  the  cafe  before  us,  the  hand  of  the 
Lord,  that  flayed  the  flowing  of  the  waters, 
that  quelled  the  raging  of  the  fea,  and  its  proud 
waves  3  fets  bounds  to  the  trembling  of  the 
earth.  Hither  fhall  its  vibrations  go,  and  no 
further.  When  alas,  if  it  went  but  one  inch 
further  (in  comparifon)  a  total  ruin  muft  un- 
avoidably follow. 

Confider  this  particular,  when  applied  to  all 
the  buildings  in  this  immenfe  city  :  and  won- 
der and  adore,  that  almighty  providence,  which 
overlooked  us,  and  prefcribed  the  limits;  fo 
narrow,  fo  precife  $  which  faved  us  from  uni- 
verfal  havoc ! 

II.  Di4 
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II.  Did  we  efcape  ;  how  much  happier  are 
we,  than  the  millions  that  have  perifhed  by 
the  like  calamity  ?  jfofephus  the  famous  Jewijh 
hiftorian  records,  that  about  29  years  before 
our  Saviour's  birth,  there  happened  fuch  an 
earthquake  in  the  country  of  Judea,  that  30,000 
men  perifhed. 

In  the  fifth  year  of  the  reign  of  Tiberius, 
fo  dreadful  an  earthquake  happened  in  Afia 
minor,  that  no  lefs  than  13  cities  were  de- 
ftroyed  in  one  night ;  many  of  them  great, 
and  Royal :  Sardis  in  particular,  faid  to  be  fe- 
cond  to  Babylon. 

In  A.  D.  66.  Another  earthquake  hap- 
pened there,  which  deftroyed  Laodicea,  Hiera- 
polis,  and  Colojfus. 

A.  D.  79.  Three  cities  in  Cyprus  were  over- 
thrown. 

A.  D.  114.  The  City  of  Antioch  fuffered 
extremely ;  whilft  the  emperor  Trajan  was  in 
it.  And  in  the  7th  year  of  that  emperor,  nine 
feveral  cities  were  deftroy'd  in  Afia,  Greece, 
and  Calabria. 

To  come  nearer  home,  and  our  own  times : 
In  1 169,  Catania  in  Sicily  was  deftroyed,  and 
1 5,000  people  killed. 

1692,  The  whole  city  deftroy'd  and  18,000 
Inhabitants* 
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1456,  At  Naples  40,000  periflied  by  an 
earthquake. 

1 53 1,  In  the  city  of  Lijhon,  1400  houfe* 
were  overthrown  there,  befides  many  damaged. 

We  know  the  miferable  and  deplorable  ca- 
taftrophe  of  Port-Royal,  in  Jamaica  5.  which 
fell  out  in  our  own  days.  My  blood  fhudders 
at  the  relation  of  it,  And  not  many  months 
ago,  the  populous  Lima  in  America,  was  wholly 
overthrown. 

Have  we  not  reafon  then  to  fear,  for  our- 
feives?  'Tis  true,  we  have  hitherto  efcaped. 
But  can  we  tell  how  foon  God  (hall  let  loofe 
the  avenging  power  of  another  5  which  may 
come,  for  ought  we  know,  while  we  are  fpeak- 
ing  of  it.  And  if  it  muft  come,  happy  may 
it  be  for  us,  that  it  finds  us  in  this  place,  and 

fo  doing. 

III.  And  this  brings  us  to  confider  the.ufes 
of  thefe  admonitions  5  and  to  (how,  that  they 
are  the  effecls  of  the  divine  anger.  For  the 
larthfiook  and  trembled,  fays  the  holy  pfalmift, 
the  foundation  of  the  hills  moved  and  werejhaken  j 

becaufe  he  <was  wroth. 

And  here  we  cannot  poffibly  have  a  flronger 
and  more  convincing  evidence,  of  thefe  convul- 
sions of  nature,  being  the  immediate  finger  of 
God,  than  this  fingle  confideration.  Let  us 
but  refleft  on  what  has  been  faid,  in  fhort ; 

that 
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that  thefe  vifitations  only  happen  to  great  and 
populous  cities,  to  great  and  eminent  ports, 
and  maritime  emporiums  flourifhing  in  trade, 
riches,  and  luxury. 

We  hear  not  of  barren  defarts,  uninhabited 
wilderneffes,  wide  heaths,  and  downs,  rocky 
cliffs,  and  beaches  of  the  fea,  to  be  the  ufual 
fubjed  of  earthquakes  3  but  of  towns  and  ci- 
ties.    Not  fo  much  of  little  villages,  but  of 
thofe  immenfe  collections  of  people.    God  does 
not  give  his  warnings  to  birds,  and  beafts  of 
the  foreft  ;  to  flocks  of  fheep  ;  that  punctually 
execute  the  refpedtive  offices  he  has  enjoined 
them  :  but  to  us,  the  lords  of  the  creation  5  to 
whom  he  has  given  reafon,  fenfe,  and  faculties, 
to  reflect,  and  judge  of  things,  of  our  own  ac- 
tions, as  well  as  his ;  of  his  doings,  toward  the 
children  of  men. 

We  obferved  before,  a  plain  and  notorious 
proof  of  God's  hand  in  thefe  judgments;  that 
he  could  move  a  whole  city  without  throwing 
down  a  houfe.  And  this  is  moil  affuredly  a 
fecond  proof;  that  he  vifits  only  great  cities, 
with  thefe  judgments.  And  we  mud  conclude 
this  to  be  as  ftrong  an  argument  of  a  divine  in- 
terpofition  in  thefe  affairs,  as  any  mathematical 
demonftration. 

Some  free-thinkers,  or  free-livers,  when  they 
find,  they  cannot  fet  afide  this  reafoning,  fhelter 

themfelvec, 
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themfelves,  with  the  hiftory  of  God's  converge 
with  Jhraham ;  about  the  cities  of  Sodom  and 
Gomorrka  ;  afluring  themfelves^  there  is  no  dan- 
ger. For  though  they  cannot  pretend  to  be  the 
meritorious  people  y  yet. they  think  God's  mercy 
will  be  as  fignal  to  us,  as  heretofore  :  and  that 
we  have  among  11s,  at  leaf!:  ten  righteous  per- 
fons,  to  fave  the  reft. 

But  vain  are  fuch  hopes :  God  will  fay  to 
them,  as  heretofore  to  the  Jews  :  If  I  bring  my 
great  judgments  upon  the  earthy  as  Hive  faith  the 
Lord,  though  Noah,  Daniel,  and  Job  were  there  j 
they  Jkould  fave  neither  fons,  nor  daughters,  but 
their  own  fouls  only. 

God  can,  ifhepleafes,  by  very  extraordinary 
means,  preferve  fuch  as  he  thinks  fit.  But  in 
general  judgments,  the  righteous  muft  undergo 
one  common  fate,  with  the  wicked.  God's 
mercy  will  be  mown  to  them  after  this  life,  to 
make  the  fuperabundant  amends. 

But  this  is  a  folid  leffon  to  us,  of  the  necef- 
fity  of  a  future  life.  We  may  as  well  banifh 
God  out  of  the  earth,  as  to  deny  his  attributes 
of  power,  and  goodnefs,  and  juflice,  and  the 
like.  And  thefe  will  infure  us  of  a  future  ftate  > 
when  an  exact  return  will  be  made  for  our  be- 
haviour in  this  5  other  wife  we  might  juftly  ex- 
poftulate,  as  Abraham  did,  Will  not  the  judge  of 
all  the  earth  do  right  ? 

Good 
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Good  men,  who  have  endeavoured  to  do 
their  duty,  may  fay,  God  ts  our  refuge  and 
Jirengthy  a  very  prefe?tt  help  in  trouble.  -There*- 
fore  will  not  we fear ",  though  the  earth  be  removed  % 
though  the  mountains  be  carried  into  the  midjl  of 
tbefea;  though  the  waters  thereof  roar,  and  be 
troubled;  tho*  the  mountains  Jhake  with  the  fuell- 
ing thereof 

Come,  behold  the  works  of  the  Lord;  what  de- 
folations  he  hath  made  on  the  earth. 

In  the  mean  time,  let  us  not  think  on  run- 
ning away  from  the  danger,  fo  much  as  on 
mending  our  ways;  perfecting  the  chriftian 
life ;  reforming  the  abominable  crimes,  fo  juilly 
chargeable  on  great  and  maritime  cities ;  over- 
flowing with  riches,  pride,  and  luxury,  with 
vanity,  pleafure,  and  profanenefs;  with  gam- 
ing, immorality,  infidelity ;  and  efpecially  with 
the  notorious  crime  of  fabbath-breaking,  which 
is  the  foundation  of  all,  and  comprehends  all 
others ;  for  it  prevents  people  from  amending 
of  any.  If  they  fail  of  their  duty  towards  God, 
in  making  their  regular  approaches  to  his  tem- 
ple ;  no  wonder  they  are  guilty  of  ail  crimes  -, 
regard  neither  God  nor  man.  If  they  fail  of 
coming,  where  they  may  hope  for  the  kindly 
influences  of  God's  holy  Spirit ;  we  need  not 
wonder  at  their  egregious  wickednefs :  they 
become  abfolutely  irreclaimable, 

But 
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But  of  you  my  beloved  brethren,  here  af« 
fembled,  I  hope  better  things.  You  fhun  the 
degenerate  corruptions  of  this  evil  age ;  you  are 
not  of  the  number  of  thofe  that  frequent  our 
public  meetings  of  folly,  from  the  morning  ren- 
dezvouzes  to  the  midnight  affemblies ;  and  that 
protracted  to  the  morning  light  again.  As  if 
we  ought  to  banifh  all  ferious  thoughts  of  our 
immortal  interefls ;  and  that  in  the  facred  fea- 
fon  of  Lent;  deftined  by  the  church,  for  this 
very  ferious  purpofe. 

Let  us  think  how  this  warning  happened  to 
us,  in  the  time  of  Lent ;  when  they  were  re- 
velling in  their  places  of  entertainment,  both 
morning  and  evening,  as  if  no  fuch  thing  had 
been ;  and  this  on  the  very  days ;  as  if  they 
confronted,  and  dar'd  almighty  vengeance. 
Much  of  a  parallel  cafe  with  that  of  the  famous 
city  of  Hercitla?teum>  which  is  now  the  enters 
tainment  of  the  curious.  Firft  it  was  mifera- 
bly  mattered  by  an  earthquake ;  whilft  the 
people  were  at  their  diverfions  in  the  theatre ; 
where  all  affembled  perifhed.  This  was  in  the 
firft  year  of  Titus  the  emperor:  but  fuch  a  partial 
judgment  not  mending  their  manners;  nine 
years  after,  the  whole  city  was  deftroyed  by  a 
lake  of  liquid  fire  and  brimftone,  from  mount 
Vefuvius,  juft  in  the  manner  we  now  find  it  3 
50  foot  deep  in  cinders,  and  afhes. 

When 
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When  thy judgments ,  0  God,  are  abroad^  the  in- 
habitants of  the  earth  will  learn  right  eoufnefs. 

The  JLord  is  the  true  God ;  he  is  the  living  God\ 
the  ever/a/ling  King:  At  his  wrath ,  the  earth 
Jhall  tremble ',  and  the  nations  fl:  all  not  be  able  to 
abide  his  indignation  \  fays  the  prophet  "Jeremiah \ 
x.  10. 

God  give  us  grace,  that  inftead  of  thefc 
fhort-lived,  and  unfatisfying  pleafures;  inftead 
of  palaces  and  houfes  here,  ornamented  in  a 
fumptuous  and  elegant  tafie  -,  which  may  per- 
haps be  fwept  away,  with  their  owners,  in  a 
moment  ->  we  may  afpire  towards  that  heavenly 
city,  which  is  above  5  whofe  foundations  are  not 
laid  with  hands,  eternal  in  the  heavens,  &c. 
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TiJ/S  difcourfe  is  but  a  neceffary  confe- 
quence  of  the  preceding.  The  whole  no 
other  than  an  effay,  toward  invejligating  the  true 
nature  of  the  wonderful  appearance  of  an  earth- 
quake, Andfomething  is  done  toward  it,  if  only 
by  eradicating  an  old  error.  In  attaining  the 
propofed  end,  I  have  endeavoured  to  lay  all  the  ne- 
ceffary circumflances  together,  which  to  our  great 
amazement  we  have  feen  and  felt.  That  they 
may  not  be  as  foon  forgotten,  as  they  generally  were, 
by  the  giddy  multitude  \  equally  thoughtlefs  of  what 
they  knew  to  be  pajl,  as  childijhly  fearful  of  an 
imaginary  one,  fubfequent :  for  which  there  could 
not  be  the  leaf  ground  of  apprehenfion.  Byfober 
perfons  it  was,  with  great  reafon,  thought  a  ju- 
dicial infatuation,  and  as  much  to  be  wondered 
at,  as  an  earthquake  itfelf;  a  real  panic.  When 
a  third  part  of  this  immenfe  city  ran  out  i?2to  the 
f elds  for  half  a  cold  night ;  alarmed  with  the  flly 
prediction  of  a  diftemfered fellow  ! 

Nothing  could  tempt  one  to  commemorate  the 

follies  of  our  cotemporaries,  but  the  hope,  it  may 

be  tifeful  hereafter:  and  tojhow  the  true  caufe  of 

this  fenfelefs  terror  $  the  want  of  a  true  fenfe  of 
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religion;  and  an  univerfal  degeneracy ,  and  cor ~ 
ruption  of  manners:  begun  by  the  great  ones,  and 
now  propagated  through  all  degrees  to  the  loweft : 
begun  in  this  great  city;  and  now  advancing  apace 
to  every  great  town  in  the  kingdom, 

'Tisfrom  the  great  ones  alone,  that  we  can  hope 
for  a  reformation  :  and  that  by  a  ftriB  obfervance 
of  the  fabbatical  duty.  Example,  we  know,  go- 
verns the  aBions  of  mankind.  That  mufi  rejlore 
the  praBicey  and  the  influence  of  religion :  which 
alone  can  prevent  the  dangers  that  infefl  every 
corner  of  our  ftreeis  •>  every  road  in  the  kingdom. 
We  mifiake  the  point,  a?id  betray  our  ignorance  in 
human  nature,  when  we  think,  acts  of  parlia- 
?nent,  laws,  and  executions  will  do  it.  They  are 
very  weak  in  comparifon  of  the  imprefftons  of  re- 
ligion, and  confcience  :  as  all  philofophy  both  na- 
tural and  religious,  has  hitherto  thought,  and 
known. 


TO 
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T  O 

Martin  Folkes,    Efqj    LL.  D. 

President  of  the  Royal  Society. 

INCE  I  had  the  honour  to'lay  before 
the  Society,  in  the  fpring,  my  thoughts 
upon  earthquakes  :  we  have  had  many 
further  opportunities  of  reflecting  upon 
that  moil  awful,  and  hitherto  unufual  appear^ 
ance.  An  earthquake  was  felt  at  Eaftwell  in 
■Kent,  on  Monday,  March  12,  and  on  Sunday, 
March  1 8,  at  Port/mouth,  the  IJle  of  Wight, 
Southampton,  and  along  the  coaft  of  Suffex,  the 
ifies  of  Guemfey,  Jerjey*  April  2,  a  fmart 
earthquake  at  Mancbefter%  Liverpool,  'Taunton, 
Bath,  Flint,  Lancafler,  Wrexham,  reaching  49 
miles  north. and  fouth  :  70  miles  eaft  and  weft, 
Since  then  at  Rotne,  Naples,  Leghorn ;  in  the 
fouth  of  France,  and  at  Pau  under  the  Pyre- 
nean  mountains :  Oporto,  at  S.  Macaire  in  Gui^ 
enne,  Meffina  in  Sicily  y  Munich  in  Bavaria,  &c. 
&c  fo  that  the  year  1750,  may  rather  be  call- 
ed  the  year  of  earthquakes,  than  of  jubilee. 
For  fince  February  laft,  when  they  began  with 
lis  at  London  ;  as  far  as  I  can  learn,  they  have 
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appeared  in  many  parts  of  Europe,  AJiay  Africa* 
anci  America.  And  have  likewife  revifited 
many  counties  in  our  own  ifland,  and  at  length, 
on  the  30th  of  laft  September  gave  much  the 
moft  extenfive  ihock,  we  have  feen  here  in  our 
days. 

It  may  be  well  expected,  that  thefe  frequent 
vifits,  in  themfelves  fo  very  extraordinary,  to 
us  fo  rare,  and  that  in  one  year,  fhould  keep 
up  our  attention :  and  as  to  my  own  part,  in- 
duce one  to  reflect,  on  what  I  before  offered 
concerning  them ;  and  be  a  fufficient  apology 
for  the  prefent  paper. 

We  have  been  acquainted,  by  thofe  who  re- 
member it,  that  in  the  earthquake  of  Nov. 
1703,  which  happened  in  Lincoln/hire,  the 
weather  was  calm,  clofe,  gloomy,  warm,  and 
dry ;  in  a  degree  highly  unufual,  at  that  fea- 
fon.  And  thus  it  has  been  with  us  all  the  year. 
And  from  the  numerous  accounts  we  have  re- 
ceived at  the  Royal  Society,  in  the  beginning 
and  ending  of  the  year ;  where  any  mention  is 
made  of  the  weather  ;  they  all  agree  in  the  like 
particular.  Which  is  confentaneous  to  what  I 
remarked,  as  the  conftant  forerunner  of  earth- 
quakes -,  and  what  prepares  the  earth's  furface, 
for  the  electrical  ftroke :  which  I  aflerted  to  be 
the  caufe  of  them* 
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In  May  laft,  we  had  a  paper  read  at  the  Royal 
Society,  concerning  the  fecond  earthquake  felt 
by  us  at  Lojidon*  on  the  8th  of  March.  A 
fhepherd  belonging  to  Mr.  Secretary  Fox  at 
Kenfington  (the  iky  being  perfectly  ferene,  and 
.clear)  was  much  furprifed  with  a  very  extra- 
ordinary noife  in  the  air,  rolling  over  his  head, 
as  if  cannon  clofe  by.  He  likewife  thought, 
that  it  came  from  the  north- weft,  and  went  to 
the  fouth-eaft :  a  motion  quite  contrary,  to 
what  mail  have  been  the  cafe,  if  it  were  really 
of  cannon.  This  noife  paffed  rufhing  by  him ; 
and  inftantly  he  faw  the  ground  (a  dry,  and 
folidfpot)  wave  under  him,  like  the  face  of  the 
river.  The  tall  trees  of  the  avenue,  where  he 
was,  nodded  their  tops  very  fenfibly,  and  qui- 
vered like  a  ihaken  fpear.  The  flock  of  fheep 
immediately  took  fright,  and  ran  all  away  to- 
gether, as  if  dogs  had  purfued  them.  A  great 
rookery  in  the  place,  were  equally  alarmed,  and 
after  an  univerfal  clangor,  flew  away ;  no  lefs 
than  if  chaced  by  hawks. 

I  wras  likewife  informed,  that  in  the  fame 
earthquake,  a  great  parcel  of  hens,  and  chic- 
kens, kept  at  that  time  in  Grays-inn-lane ',  upon 
the  ihock,  ran  to  the  rooft,  affrighted.  And 
the  like  was  obferved  of  pigeons.  And  in  our 
laft  account  of  the  earthquake  from  Northamp-* 
ionx  *%\%  remarked,  that  the  birds  in  cages  put 
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their  heads  under  their  wings,  as  to  hide  them^ 
felves. 

June  21,  at  the  Royal  Society,  Mr.  Jack- 
fon>  potter  at  Lambeth  y  gave  an  account  of  fome 
boats,  cobles,  and  lighters  in  the  river,  at  that 
time  -y  the  people  in  them  feem'd  to  feel,  as  if 
a  porpoife,  or  fome  great  fifh  had  heav'd  and 
thump'd  at  the  bottom  of  the  veffels.  This 
is  fometimes  the  cafe  of  fhips  at  fea,  when  all 
is  perfectly  calm :  which  feems  evidently  own- 
ing to  an  electrical  impreffion  on  the  water. 

In  theWhitehallEvening-poft  of  June  23,  we 
had  a  paragraph  from  Venice \  that  a  terrible  earth- 
quake had  been  felt  lately  in  the  little  rocky  ifle 
of  Ceri go  >  in  the  Mediterranean,  fouth  of  Morea. 
It  threw  down  a  great  number  of  houfes ;  and 
above  2000  of  the  inhabitants  were  buried  in 
the  ruins. 

Another  earthquake  about  that  time,  hap- 
pened in  Switzerland  >  which  fplit  a  vaft  rocky 
mountain  ,  and  an  old  caftle  wall  of  an  immenfe 
thicknefs. 

All  thefe  circumftances,  and  many  more,  con- 
firmed me  in  my  former  opinion.  But  fince 
then,  thefe  wonderful  movements  have  ftalk'd 
round  the  globe :  and  again  been  lately  felt  in 
our  own  ifland  5  happily  for  us,  to  the  terror 
only  of  many  thoufand  people:  befide  thofe 
cencufllons  of  this  fort  that  appeared  in  the 
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weftern  parts,  in  the  more  early  time  of  the 
year. 

I  received  a  letter  from  my  friend  Maurice 
John/on,  Efq;  the  founder,  and  fecretary  of  the 
Literary  Society  of  Spalding  :  which  has  now 
fubfifted  thefe  40  years.  He  acquaints  me, 
that  on  Thurfday,  23d  of  Augujl  laft,  an  earth- 
quake was  very  fenfibly  felt  there,  about  feven 
o'clock  in  the  morning  ;  throughout  the  whole 
town  and  neighbourhood;  and  many  miles 
round ;  but  that  it  chiefly  fpread  itfelf  north- 
ward?  and  fouthward.  He  fays,  that  for  a 
fortnight  before,  the  weather  had  been  ferene, 
mild,  and  calm.  And  one  evening,  there  was 
a  deep  red  aurora  aujlralis,  covering  the  cope 
of  heaven,  very  terrible  to  behold.  This  fame 
{hock  was  felt  at  Grantham,  Stamford,  and 
Milton  by  Peterborough  -,  and  generally  at  all  the 
intermediate  places :  and  from  Spalding  it  fled 
northward,  along  the  fea  fhore,  to  Bojlon  : 
thence  up  Bojlon  river,  to  Lincoln. 

Since  then,  I  had  a  letter  from  Mr.  Alder- 
man Taylor  of  Stamford,  giving  an  account  of 
another  earthquake,  that  happened  there,  Sep- 
tember 30,  at  36  minutes  after  twelve  o'clock 
at  noon.  He  defcribes  it  thus.  They  were  fud- 
denly  furprifed  with  an  uncommon  noife  in  the 
air,  like  the  rolling  of  large  carriages  in  the 
ilreets,  for  about  20  feconds.     At  the  fame  in- 
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fiant  they  felt  a  great  fhake,  or  fnap,  as  he  calls 
it ;  infomuch  that  it  fenfibly  fhook  a  punch- 
bowl, which  was  in  his  parlour,  and  made  it 
ring.  He  fays,  it  was  perceiv'd  of  moll  of  the 
people  of  Stamford,  who  generally  ran  out  of 
their  houfes.  At  Oakham  the  chief  town  of 
Rutland,  the  congregation  ran  out  of  the  church 
whilft  the  preacher  was  in  the  pulpit.  All  the 
towns  round  Stamford,  were  fenfible  of  it ;  and 
at  Peterborough,  down  to  Wijbecb. 

Thus  far  the  Alderman.  But  we  have  had 
many  advices  from  all  hands,  at  the  firft,  and 
fecond  meetings  of  the  Royal  Society,  for  the 
winter- feafon  $  with  further  particulars  relating 
to  this  great  concuffion.  That  it  was  felt  at  the 
fame  time,  at  Rugby  in  Warwick/hire,  and  reach- 
ed to  Warwick,  at  Lutterworth,  in  Leicejler- 
jhire :  at  Leicefler,  and  round  about.  It  ex- 
tended itfelf  to  Coventry,  Derby,  Nottingham, 
Newark  5  then  came  eaftward  to  Harborough^ 
^Towcejler,  Northampton,  Rowel,  Kettering,  WeU 
lingborough,  Oundle,  in  Northampton/hire  -y  Up- 
pingham, Oakham,  in  Rutland-,  Stamford,  Bourn \ 
Grantham,  Spalding,  Bojlon,  and  to  Lincoln  in 
LincolnJJdire  -}  Holbech,  and  all  Holland  in  that 
county.  Peterborough,  Wifbech,  in  the  ifle  of 
Ely ;  together  with  all  the  intermediate,  and  ad- 
jacent places.  Then  it  parTed  over  the  whole 
breadth  of  Ely  fen :  was  felt  at  Mildenhall,  and 
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reached  to  Calf  or  d  by  Bury  in  Suffolk,  and  the 
country  thereabouts ;  of  which  we  had  notice 
from  lady  Cornwallis.     An  extent  from  War- 
wick to  Bury  of  about  100  miles  in  length ;  and 
generally  fpeaking,  40  miles  in  breadth.     And 
this  vaft  fpace  was  pervaded  by  this  amazing 
motion,  as  far  as  we  can  get  any  fatisfa&ion,  in 
the  fame  inftant  of  time.     They  defcribe  it, 
that  the  houfes  totter'd,  and  feem'd  to  heave 
up,  and  down  ;  though  it  lafted  but  a  few  fe- 
conds.     It  was  attended  with  a  rufhing  noife3 
as  if  the  houfes  were  falling,  and  people  were 
univerfally  fo  affrighted,  as  to  run  out ;  ima- 
gining  that  their  own,    or  their  neighbours 
houfes  were  tumbling  on  their  heads.     In  the 
villages  around,  the  people  being  generally  at 
divine  fervice,  were  much  alarm'd:  both  with 
the  noife,  which  exceeded  all  the  thunder  they 
had  ever  heard,  beyond  compare :  and  with 
the  great  fhock  accompanying ;  which  was  like 
fomewhat,  as  they  imagined,  that  rufh'd  againft 
the  church-walls,  and  roof.     Some  thinking 
the  pillars  crack'd,  many  that  the  beams  of  the 
roof  were  disjointed  $  and  all,  that  the  whole 
.  was  falling.     And  happy  were  they  that  could 
get  out  fir  ft.     Many  people  fancied,  that  nefts 
of  drawers,  and  cabinets,    or  the  like  heavy 
things,  were  fallen  down  above  flairs :  or  that 
ehimnies  had  brokq  through  the  roof  of  the 
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houfe :  or  that  fome  perfons  fell  down  flairs : 
and  the  like.  Some  perceived  the  crackling  of 
inward  wainfeots  or  partitions:  as  Dr.  Mor- 
timer and  I  obferv'd  in  our  firft  and  fecond 
fhocks  at  London.  A  few  flates,  tiles,  and  parts 
of  chimnies  fell  from  fome  houfes :  pewter, 
china,  glaffes,  and  brafs  from  flielves.  A  clock 
bell,  chamber  bell  fome  time  ftruck :  windows 
univerfally  rattled,  and  the  like  cireumflances 
of  tremor. 

In  regard  to  circumflances9  they  were  pretty 
fimilar  throughout,  Many  people  fitting  in 
their  chairs  relate,  that  they  and  their  chairs 
were  feveral  times  fenfibly  lifted  up  and  fet 
down  again.  A  flack  of  chimnies  were  thrown 
down  in  College-lane ;  a  place  retaining  the  me- 
mory of  a  fort  of  univerfity  once  beginning  at 
Northampton,  The  windows  of  houfes  rattled 
throughout  the  whole  town :  but  no  mifchief 
done :  in  general  it  was  frightful,  and  inno- 
cuous. 

They  fancied  there,  the  motion  of  it,  as  they 
cxprelTed  it,  to  be  eaflward.  In  flreets  that 
run  north  and  fouth,  the  houfes  on  the  eaft  fide 
of  the  way,  were  mofl  arTe&ed,  And  Drf 
Stoneboufe's  dwelling,  the  flrongeft  in  the  town, 
was  mofl  fenfibly  fhaken.  So  it  was  likewife 
obferved,  that  churches  were  moft  fubjed:  to 
its  violence.     They  thought  too,  that  the  mo* 

tion 
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tion  feemed  rather  horizontal,  or  lateral,  than 
upward.  Some  counted  the  pulfes  diftinftly, 
to  the  number  of  four  :  that  the  fecond,  and 
third  pulfes  were  ftronger,  than  the  firft,  and 
fourth. 

From  all  thefe  various  accounts,  there  was 
no  fulphureous  fmell,  or  eruption;  no  fifiiires 
in  the  ground  perceived.  Yet  feveral  people 
were  lick  upon  it :  infinite  numbers  terribly  af- 
frighted, and  as  foon  forgot  the  irnpreffion  of 
it;  or  talk'd  of  it  in  a  merry  ftrain;  as  com- 
monly with  us  at  London.  So  little  are  the 
vulgar  affe&ed,  without  fomething  very  fenfi- 
ble ;  and  fo  foon  is  the  fenfe  of  it  worn  out ! 

It  was  more  evidently  perceived,  by  people 
ftanding;  moft,  by  thofe  that  were  fitting: 
leaft,  by  fuch  as  were  walking :  and  in  upper 
ftories  of  houfes,  more  than  in  lower  ;  or  in 
cellars.  Some  coming  down  Hairs,  were  in 
danger  of  being  thrown  forwards.  Several 
fitting  in  a  chair,  and  hearing  the  hollow  thun- 
dering noife,  and  thinking  it  was  a  coach  pafT- 
ing  by;  when  they  attempted  to  get  up,  to 
fee  what  it  was,  they  were  thrown  back  again 
in  their  chair.  Some  heard  the  wainfcot  crackle. 
Some  fitting  in  their  chairs  leaning  forwards, 
were  thrown  down  on  their  hands  and  knees. 
Some  people  heard  the  noife  without  feeling 
the  (hock  :  others  felt  the  {hock  without  hear- 
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Ing  the  noife.  Some  in  a  {landing  pofturej 
were  forced  to  lay  hold  on  a  table,  to  keep 
themfelves  from  falling. 

It  was  particularly  remarked  (as  before  ob- 
ferved)  that  birds  in  cages  were  fenfibly  af- 
frighted >  thrufting  their  heads  under  their 
wings;  Mrs.'  Alii  cock  of  Loddington,  North-? 
a?nptonjhirey  a  lady  in  child- bed,  was  fo  affed- 
ed,  that  it  caufed  her  death.  Mrs.  Hardy,  a- 
nother  lady  in  the  fame  eircumftance,  and  in 
the  fame  county^  like  wife  expired  upon  it. 
Some  people  felt  a  fudden  fhortnefs  of  breads 
that  they  were  forc'd  to  go  out  into  the  open 
air,  it  fo  affeded  the  pulmonary  nerves.  Many 
were  taken  with  head-achs,  and  other  lick- 
nefles. 

Thefe  are,  in  general,  the  circumftances 
and  obfervations  made,  at  the  time  of  thefe 
earthquakes ,  when  we  recoiled  ourfelves, 
after  the  fuddenefs,  and  fright.  Give  me  leave 
to  make  the  following  remarks  therefrom* 

i  ft.  As  far  as  we  can  poffibiy  learn,  where 
no  one  can  be  prepaid,  at  different  places,  by 
time  keepers  j  this  mighty  concuffion  was  felt 
precifely  at  the  fame  inftant  of  time ;  being 
about  half  an  hour  after  twelve  at  noon.  This, 
I  prefume,  cannot  be  accounted  for,  by  any  na- 
tural power,  but  by  that  of  an  electrical  vibra- 
tion ^  which,  we  know,  ads  inftantaneoufly, 

2dly, 
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sdly*  Let  us  refledt  on  the  vaft  extent  of  this 
trembling,  100  miles  in  length,  40  in  breadth,, 
which  amounts  to  4000  fquare  miles  in  furface. 
That  this  fhould  be  put  into  fuch  an  agitation, 
in  one  moment  of  time,  is  fuch  a  prodigy ;  as 
we  fhould  never  believe,  or  conceive,  did  we 
not  know  it  to  be  fa&,  from  our  own  fenfes. 
But  if  we  look  for  a  folution  of  it,  we  cannot 
think,  any  natural  power  is  equal  to  it,  but 
that  of  ele&ricity  j  which  acknowledges  no  fen- 
fible  tranfition  of  time ;  no  bounds. 

3ly,  We  obferve  the  vulgar  folution  of  fub« 
terraneous  eruptions  receives  no  countenance, 
from  all  that  was  feen,  or  felt,  during  thefe 
earthquakes.  It  would  be  very  hard  to  imagine, 
how  any  fuch  thing  could  fo  fuddenly,  and  in- 
flantaneoufly  operate,  thro*  this  vaft  fpace  ->  and 
that  in  fo  fimilar,  and  tender  a  manner  over  the 
whole,  thro'  fo  great  a  variety,  as  well  as  ex- 
tent of  country  $ .  as  to  do  no  mifchief.  A  phi- 
lofophical  inquirer  in  Northampton/hire,  who 
had  his  eye  particularly  on  this  point,  takes  no- 
tice, there  were  not  any  fiflures  in  the  ground  ; 
any  fulphureous  fmells,  or  eruptions  any  where 
perceiv'd  $  fo  as  to  favour  internal  convulfions 
of  the  earth.  The  reverend  Mr.  Nixon  of 
Higham,  and  Mr.  Smith,  in  his  letter  from  Pe- 
terborough take  notice,  that  they  could  not  learn , 
there  were  any  fort  of  eruptions  out  of  the 
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earth  j  anywhere:  no  {moke*  vapor,  orfmell1 
tho*  they  made  fufiicient  inquiry  about  that  cir- 
cumflance*  according  to  particular  direction. 
Yet  we  learn  from  a  letter  at  Uppingham  in  Rut- 
land, that  a  plaifter  floor  became  craek'd  there- 
by. Thefe  kind  of  floors  are  frequent  in  this 
country  $  what  we  call  Jlucco  in  London  i  and  it 
gives  us  a  good  notion  of  the  undulatory  vibra- 
tion, produe'd  by  an  earthquake  3  which  fome 
have  compar'd  to  that  of  a  mufical  firing : 
others  to  that  of  a  dog,  or  a  horfe  making  them- 
feives,  when  they  come  out  of  the  water.  This 
laft  comparifon  would  have  pleafed  fome  of  the 
ancients,  who  would  needs  fancy,  that  the  globe 
of  the  earth  was  a  great  animal.  Plato,  Plu- 
tarch, and  others,  had  fuch  kind  of  fentiments. 
Whence  one  may  imagine,  that  they  would 
conceive  an  earthquake  to  be,  as  when  a  horfe 
fhakes  a  part  of  his  fkin,  upon  a  fly  touching 
him.  Some  of  our  correfpondents  exprefs  the 
motion  of  an  earthquake  to  be  like  a  boat  lifted 
up  by  one  wave,  let  down  by  another. 

4.!y,  The  former  earthquake  that  happen'd  at 
Grantham,  Spalding,  Stamford,  (which  towns 
lie  in  a  triangle)  took  up  a  fpace  which  may, 
in  grofs,  be  accounted  a  circle  of  30  miles  dia- 
meter :  the  center  of  which  is  that  great  morafsi 
called  Deeping-fen.  This  comprehends  15 
miles  of  that  30,  in  diameter  :  and  where  pro- 
bably. 
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bably,   the  ele&rical  impreffion  was  firft'made. 
Much  the  major  part  of  Deeping-fen  is  under 
water  in  the  winter  time ;  underneath  'tis  a  per- 
fect bog.     Now  it  is  very  obvious,  how  little 
favorable  fuch  ground  is,  for  fubterraneous  fires. 
In  the  feeond  earthquake,  not  only  this  coun- 
try was  affe&ed  again,    but  likewife  a  much 
larger  fpace  of  the  fame  fort  of  fenny  ground, 
rather  worfe  than  the  former:   all  Dcmtington- 
fen,     Deeping-fen,    Croyland-fen,    <Thorney-fet?i 
Whitlefea-fen,  and  Bedford  level,  and  the  whole 
extent  of  Elyfeny  under  various  denominations. 
This  country,   under  the  turf,   abounds  with 
fubterraneous  timber  of  all  forts  5  fir,  oak  and 
bruih-wood:  and  flags  horns.     Now  and  then 
they  find  a  quantity  of  hazel  nuts,  crouded  to- 
gether on  an  heap.  I  have  fome  of  them.  This 
is  a  matter  common  to  all  boggy  ground  over 
the  whole  globe.     Such  things  are  the  ruins  of 
the  antediluvian  world,  warned  down  from  the 
high  country  where  they  grew,  were  here  lodg'd 
upon  the  fubfiding  of  the  waters,  and  by  time 
are  o'ergrown  with  the  prefent  turf.    They  that 
feek  for  any  other  folution  of  this  affair,  than 
the  univerfal  Noachian  deluge,  want  to  account 
for  a  general  effed:,   by  a  partial  caufe :   and 
fhut  their  eyes,  both  to  the  plain  hiftory  of  this 
matter  •>  and  to  the  infinite,  notorious  demon- 
fixations  of  it,  from  foffil  appearances. 

b  sly, 
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5'ly,  All  this  country,  tho'  underneath  'tis  a 
watry  bog,  yet  thro'  this  whole  furnmer,  and 
autumnal  feafon  (as  they  can  have  no  natural 
fprings  in  fuch  a  level)  the  drought  has  been  fo 
great  on  the  fuperficies,  that  the  inhabitants 
were  obliged  every  day,  to  drive  their  cattle 
feveral  miles,  for  watering.  The  drought  was 
greater,  than  has  been  known  in  the  memory 
of  any  one  living.  This  fhows  how  fit  the  dry 
furface  wras,  for  an  electrical  vibration.  And 
we  learn  from  hence,  this  important  particular, 
that  it  reaches  but  very  little  below  the  earth's 
iurface. 

Mr.  John/on,  in  another  letter  which  he 
wrote  to  me  concerning  the  fecond  earthquake 
obferved  at  Spalding ;  fays  upon  this  occafion, 
he  was  obliged  to  fcour  his  canal,  and  deepen 
it :  that  they  came  to  a  white  quickfand  *  which 
afforded  to  all  the  neighbourhood,  excellent 
water  in  plenty. 

In  the  gravelly  foil  of  London-,  and  where 
the  two  fhocks  were  felt  by  us,  in  the  begin- 
ning of  the  year ;  we  know  there  is  not  a  houfe 
in  the  whole  extent  of  this  vaft  city,  and  all 
around  it,  but  a  fpring  of  water  is  ready,  upon 
digging  a  welL  Whence  we  have  much  rea- 
fon  to  believe,  that  the  interior  of  the  earth, 
is  like  a  fponge  foak'd  in  water.  So  that  the 
only  dry  part  is  the  fuperficies,  which  is  the 

objec\ 
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object,  and  the  fubjecl  of  that  electric  vibra- 
tion ;  wherein,  according  to  my  fentiments,  an 
earthquake  confifts. 

This  flie  ws  the  miftake  of  the  ancients,  who 
fancying  that  earthquakes  proceeded  from  fub- 
teraneous  eruptions,  built  their  prodigious  tem- 
ple of  Diana  at  Ephefus,  upon  a  boggy  ground, 
to  prevent  fuch  a  difafter.  The  marfhy  part  of 
Lincolnjhirey  being  my  native  country,  the  ad- 
jacent fen,  together  with  that  of  the  ifle  of 
Ely,  I  have  been  perfectly  acquainted  with ; 
from  one  end  to  the  other,  ever  fince  I  knew 
any  thing.  This  vaft  extent  of  fenny  level, 
from  near  Cambridge  in  the  fouth,  to  near  Hom- 
caftle  in  the  north,  is  70  miles  in  length.  And 
when  I  perccivd,  that  it  was,  in  whole,  or  in 
part,  fhaken  by  both  the  lafl:  earthquakes :  I 
could  not  but  fee,  that  it  was  no  lefs  than  a 
demonflration  againft  the  old  notion  of  their 
caufe. 

61y,  Earthquakes  are  truly  moft  violent  in  a 
rocky  country :  becaufe  the  fhock  is  proportL 
onate  to  the  folidity  of  the  matter  electrify'd. 
So  that  rocks,  cliffs,  quarries,  old  caftle  walls9 
and  ftrong  buildings,  are  moft  obnoxious  to 
the  concuffion.  The  ifle  of  Cerigo  was  more 
liable,  and  more  rudely  handled  by  the  late 
earthquake ;  both  becaufe  it  was  an  ifle,  and 
becaufe  it  was  rocky.     So  we  muft  fay  of  the 

B  2  late 
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late  earthquake  in  Switzerland,  that  fplit  the 
mountain,  and  the  old  caftle  wall.  Whence 
Mr.  Johnjon  in  his  fecond  letter  fays,  it  crack'd 
a  very  ftrong  brick-houfe  \n-GoJberton  by  Spald- 
ing.  Dr.  Doderidge  obferves  from  Northamp* 
ton,  that  Dr.  Stonehoufes  dwelling  being  a  very 
ftrong  one,  was  rnoft  fenfibly  fhaken.  And 
throughout  the  whole  ccmpafs  of  this  great 
earthquake,  we  find,  both  the  noife,  the  fhock,  ; 
and  the  terror  was  greateft  at  the  churches, 
whofe  walls  and  bulk  made  more  refiftance 
than  houfes.  And  generally  fpeaking,  the ; 
churches  throughout  this  whole  extent  have ; 
very  fair  and  large  towers,  and  very  many  re- 
markable fpires  all  of  good  ftone,  which  no 
doubt  quivered  very  much  at  top,  if  we  could  I 
have  difcern'd  it.  This  fame  vibration  im- 
preffed  on  the  water,  meeting  with  the  folid  of 
the  bottom  of  fhips,  and  lighters,  gives  that 
thump  felt  thereon ;  juft  as  in  common  elec- 
trifying, we  feel  the  ftroke  upon  the  joints  of 
our  limbs  chiefly.  Yet  of  the  millions  of  or- 
dinary houfes,  over  which  it  pafTed,  not  one 
fell.  A  confideration  which  fufficiently  points 
out  to  us,  what  fort  of  a  motion  this  was  not, 
what  fort  of  a  motion  it  wras,  and  whence  de- 
rived ;  not  a  convulfion  of  the  bowels  of  the 
earth,  but  an  uniform  vibration  or  undulation 
of  its  furface,  aptly  thought  like  that  of  a  mu- 

fical 
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fical  firing:  or  what  we  put  a- drinking  glafs 
into,  by  rubbing  one's  finger  over  the  edge; 
which  yet  brought  to  a  certain  pitch,  breaks 
the  glafs ;  undoubtedly  an  electric  repulfion  of 
parts.  And  from  this  remarkable  fimilarity  in 
the  appearance  of  earthquakes  we  gather  an  in- 
vincible argument  againft  the  old  opinion  of 
(their  caufe j  for  the  tumult  of  fubterraneous 
eruptions  can  have  no  poffible  place  herein. 

7ly,  We  find  from  all  accounts,  ancient  and 
niodern,  that  the  weather  preceding  thefe  mocks, 
was  mild,  warm,  dry,  ferene,  clear,  frofty  :  what 
notorioufly  favours  all  our  eleflrical  experiments.. 
This  is  particularly  obferv'd  by  Mr.  John/on  and 
JVIr.  Smith,  and  other  accounts.  Jn  the  exten- 
iive  fhock  of  Sunday  March  18,  along  the  Suf- 
\  fex  coaft,  they  take  notice  from  Portfmouth,  that 
the  day  was  ferene,  warm,  and  dry,  and  that  a 
fhower  of  rain  fell  immediately  before  the 
ihock.  Mr.  Bowman  of  Moulfey  obferv'd  a 
fhock  there  on  May  24  laft,  and  fays,  the  air 
was  perfectly  ferene,  and  clear.  We  very  well 
know,  that  generally.,  all  laft  winter,  fpring, 
fvimmer,  and  autumn,  have  been  moft  remark- 
ably of  this  kind  of  weather  5  more  fo,  than 
has  been  obferv'd  in  our  memory ;  and  have  ha4 
all  thofe  requifites,  appearances,  and  preparar 
tions,  that  notorioufly  caufe  electricity,  that 
promote  it,  or  that  are  the  effects  of  it. 

'        B3  817, 
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81y,  We  find  the  blood-red  aufiralh  aurora 
preceding  at  Spalding^    as  with  us  at  London, 
At  the  time  of  the  earthquake  at  Manchejler 
this  year,  it  accompanied  it.     And   this  year 
has  been  more  remarkable  than  any  for  fire- 
balls, ftorms,  wind,  thunder,  lightnings,  and 
corufcations,    almoft  throughout  ail  England. 
A  large  ball  of  fire,  with  a  long  fiery  tail  or* 
July  22,  that  paffed  over  great  part  of  England 
northward.     Another  feen  over  London ,    paf- 
iing  from  weft  to  eaft,  in  oftober*     Corufca- 
tions were  feen  juft  before  that  extenfive  fhock 
of  70  miles  long  felt  from  Lancajler  to  Wrex- 
ham, on  april  2,  laft.     Fire-balls  more  thai) 
one  were  feen  in  Rutland,    and  Lincoln/hire  : 
and  particularly  obferv'd.     And  Mr.  Smith  from 
Peterborough  writes,    that  a  fire-ball  was  feen 
the  morning  of  the  earthquake,  in  the  upper 
part  of  Northampton/hire.     All  thefe  kind  of 
meteors  are  rightly  judg'd  to  proceed  from  a 
ftate  of  electricity  in  the  earth  and  atmofphere  : 
and  liow  far  they  are  actually  concerned  in  cau- 
fing  earthquakes,  time,  and  accurate  obferva- 
tion  muft  inform  us. 

q\y,  Mr.  Johnfon  in  both  his  letters  to  me, 
on  the  firft  and  fecond  earthquakes,  at  Spald- 
ing, remarks  particularly,  of  their  effe&s  be^ 
ing  moitly  fpread  to  the  north  and  fouth,  and 
efpeeiaiiy  felt  on  the  fea  coaft,     We  may  ob~ 

ferve. 
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ferve,  that  fuch  is  the  direction  of  Spalding 
river,  which  both  conduces,  and  ftrengthens 
the electric  vibration  :  conveying  it  along  the 
fea-fnore  thence.,  up  to  Bojlon  channel  ;  and  fo 
up  B  oft  on  river  to  Lincoln,  as  we  difcern,  .by 
cafting  our  eye  on  a  map. 

We  obferve  further,  that  the  main  of  this 
fecond  earthquake  difplay'd  its  effects  along, 
and  between  the  two  rivers,  Wollandaxid.  Avon: 
and  that  from  their  very  origins,  down  to  their 
fall  into  the  fea.  It  like  wife  reach'd  the  river 
Witham,  which  directed  the  electric  ftream  that 
way  too,  to  Lincoln.  For  which  reafon,  as 
there  meeting  the  fame  coming  from  Bofon, 
the  fhock  was  moft  fenfibly  felt.  It  reach'd 
likewife  to  the  Trent  2X  Nottingham,  which  con- 
vey'd  it  to  Newark. 

The  firft  electrical  ftroke  feems  to  have  been 
made  on  the  high  ground  above  Daventry,  in 
Northampton/hire  ;  where  the  Roman  camps 
are,  made  by  P.  Oftorius  the  proprstor.  From 
thence  it  defcended  chiefly  eaftward,  and  along 
the  river  Welland,  from  Harborough  to  Stam- 
ford, Spalding,  the  fea  :  and  along  the  river 
Avon,  or  Nen,  to  Northampton,  Peterborough, 
Wisbech  to  the  fea.  It  fpread  itfelf  ail  over  jhe 
vaft  level  of  the  ifle  of  Ely  -,  further'd  by  very 
many  canals,  and  rivers,  natural,  and  artificial, 
made  for  drainage,      It  was   ftill  conducted 

B  4  eaft- 
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eaftward  up  Mildenhall  river,  in  Suffolk,  to 
Bury,  and  the  parts  adjacent.  All  this  affair 
duly  confider'd,  is  a  confirmation  of  the  doc- 
rine  I  advanc'd  on  this  fubjeft. 

ioly,  I  apprehend,   it  was  not  the  noife  in 
the  air,  as  of  many  cannon  let  off  at  once,  pre-? 
ceding  the  earthquake,  that  fo  much  affrighted 
people,  or  affefted  the  fheep,    the  rookery  at 
Kenfington,  the  hen  and  chickens  in  Gray's-inn- 
lane,  the  pigeons.      It  could  not  be  barely  the 
fuperficial  movement   of  the  earth,    that  dif- 
turb'd  them  all  at  once.     I  judge  it  to  be  the 
effeff  of  electricity,  fomewhat  like  what  caufes 
fea  ficknefs  ;    fuch  a  fort  of  motion,  as  we  are 
not  accuftomed  to.     So  the  earthquake  affects 
ail  thofe  of  weak  nerves,  or  that  have  nervous 
complaints  ;     obnoxious  to    hyfterics,    colics, 
rheumatic  pains  in  their  joints  -,  feveral  women 
were  feized  with  violent  head-aehs,  before  both 
the  fhocks  we  felt  in  London.     It  was  this  that 
gave  the  people  a  fhortnefs  of  breath.     Mr. 
Smith  from  Peterborough  fpeaks    of  a   perfon 
that  found  himfelf  very  fick  upon  it.     This 
made  the  dog  run  whining  about  the   room? 
feeking  to  get  out  :   this  made  the  fifhes  leap 
ug  in  the  pond  at  Southwark  -,  like  as  the  expe- 
riment of  electrifying  the  fifhes :  it  makes  them 
fick.     And  this  caufes  the  birds  in  cages  to  hide 
their  heads  under  their  wings,    bec&ufe  tfey 

cannot 
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cannot  fly  away.  Which  is  commonly  ob- 
ferv'd  of  them  in  Italy,  and  countries,  wfrerc 
earthquakes  are  more  frequent. 

lily,  I  obferve,  the  fhepherd  at  Kenfington 
thought  the  motion  of  the  earthquake,  and  the 
found,  was  from  the  north-weft  to  fouth-eaft: 
the  like  Mr.  W.  Smith  from  Peterborough.  On 
the  contrary,  Mr.  Byfield  the  fcarlet-dyer  in 
Southwark,  thought  the  noife  came  from  the 
river  below  bridge,  and  went  toward  Weft- 
?ninjier  ;  where  it  rattled  fo,  that  he  did  not 
doubt,  but  that  the  abbey  church  was  beaten 
down. 

Dr.  Parfons  took  pains  to  find  out  the  way 
of  the  motion  of  the  earthquake,  from  the  dif- 
ferent pofition  of  people's  beds  ;  but  from  the 
contradictory  anfwers  given,  he  cou'd  not  ob- 
tain any  fatisfaction,  as  to  that  point.  All  this, 
and  what  was  obferv'd  from  Northampton,  of 
the  motion  being  thought  by  fome,  to  be  up- 
ward and  downward  ;  by  others  rather  hori- 
zontal, or  lateral:  the  counting  the  pulfes, 
and  the  like,  only  points  out  to  us  the  prodi- 
gious celerity,  and  the  vibratory  fpecies  of  the 
motion  of  an  earthquake.  But  far,  very  far 
is  this  from  being  owing  to  the  tumultuous  ebul- 
lition, the  irregular  hurry  of  fubterraneous  ex- 
plofions. 

I2ly, 
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I2ly,  How  the  atmofphere,  and  earth,  are 
put  into  that  electric  and  vibratory  ftate,  which 
prepares  them  to  give,  or  receive  the  fnap,  and 
the  fliock,  which  we  call  an  earthquake  ;  what 
it  is,  that  immediately  produces  it,  we  cannot 
lay  :  any  more  than  we  can  define,  what  is  the 
caufe  of  magnetifm,  or  of  gravitation  ;  or  how 
mufcular  motion  is  perforrn/d,  or  a  thoufand 
other  fecrets  in  nature. 

We  feem  to  know,  that  the  author  of  the 
world  has  diffeminated  ethereal  fire,  thro'  all 
matter,  by  which  thefe  great  operations  arc 
brought  about.  This  is  the  fubtil  fluid  of  Sir 
JJaac  Newton,  pervading  all  things :  the  occult 
lire  diffufed  thro*  the  univerfe,  according  to 
Marfilius  Fici?ius  the  platonic  philofopher,  on 
the  Timeus  of  his  matter.  All  the  Platonifts 
infill:  on  an  occult  fire  palling  thro\  and  agi- 
tating all  fubftance,  by  its  vigorous  and  expan- 
five  motion. 

Before  them,  Hippocrates  writes  in  the  fame 
.fenfe,  L  de  vicius  ratione,  that  this  fire  moves 
all  in  all.  This  ethereal  fire  is  one  of  the  four 
elements  of  the  ancients.  It  lies  latent,  and 
difperfed  thro'  all  the  other  three,  and  quief- 
cent :  till  colleded  into  a  quantity,  that  over- 
balances the  circumjacent;  like  the  air  crouded 
into  a  temped  :  or  till  it  is  excited,  by  any  pro- 
per motion. 

This 
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This  fire  gives  elafticity :  and  elafticity  or  vi- 
bration is  the  mother  of  electricity.  We  don't 
fo  much  wonder  at  phofphorus  arifing  from  ani- 
mal fubftances  ;  for  this  fire  is  in  water,  and 
betrays  itfelf  to  our  fenfes,  in  fait  water.  Many 
a  time  when  I  have  pafTed  the  Lincoln/hire 
wafTies,  in  the  night  time  5  the  horfe  has  feem'd 
to  tread  in  liquid  flames.  The  fame  appearance 
is  oft  at  the  keel  of  a  fliip.  Fire  exifts  in 
water,  fays  Pliny,  as  well  as  in  human  bodies. 
nat.  hifi*  II.  107..  Loaf  fugar  beaten  in  the 
dark  is  luminous.  Many  vegetables,  as  indian 
cane,  and  rotten  wood  the  like,  as  Bartholin 
largely  recites,  de  luce  hominum  c.  4.  All  elec- 
tric bodies  have  this  privilege  :  that  is,  they 
more  eafily  difcover  it.  Amber,  gum  lac, 
naptha,  bitumens,  fome  precious  ftones.  My 
old  frien4  Mr.  Stephen  Gray  the  father  and  great 
propagator  of  electricity,  fhow'd  me  experi- 
ments therein,  in  the  year  1705,  then  at  Cbr- 
pus  Chrifti  college  in  Cambridge.  Afterward  in 
1719,  he  fhow'd  by  experiments  before  the 
Royal  Society,  that  paper,  ribbands,  filk,  fat- 
tin,  cloth,  fhayings,  linen,  goldbeaters  fkin, 
and  in  fhort,  almoft  all  kind  of  fubftances  dif- 
cover electrical  fparks  of  fire  in  the  dark  :  ef~ 
pecially  when  well  warm'd  before  the  fire,  or 
in  a  cold,  dry,  nitrous  air,  and  in  a  room 
where  there  is  no  company.  This  fame  qua- 
lity 
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Ilty  is  found  in  vacuo,  as  Dr.  Defaguliers  (how' d 
before  the  Royal  Society,  march  31,  1720, 
He  took  an  exhaufted  glafs  globe,  and  caufed 
it  to  be  turn'd  round  violently,  in  an  engine: 
by  rubbing  the  hand  upon  it,  it  was  illumina- 
ted within  fide,  with  purple  ftreams.  This 
gave  foreigners  the  idea  of  ufing  a  glafs  globe, 
in  electrical  experiments,, 

The  operation  of  the  ethereal  fire  is  various, 
nay,  infinite,  according  to  its  quantity,  and  de- 
gree of  incitement,  progrefe,  hindrance,  or 
furtherance.  One  degree  keeps  water  fluid, 
fays  the  learned  bifnop  oiCloyne  :  another  turns 
it  into  elaftic  air,  and  air  itfelf  feems  nothing 
elfe,  but  vapors,  and  exhalations  render'd  e- 
laftic,  by  this  fire. 

This  fame  fire  permeates,  and  dwells  in  all 
bodies ;  even  diamond,  flint  and  fleel.  Its  par- 
ticles attract  with  the  greater!  force,  when  ap- 
proximated. Again,  when  united,  they  fly 
afunder,  with  the  greateft  force,  and  celerity  $ 
it  refifts  nothing  quiefcent,  but  when  put  into 
motion,  it  difdains  all  refiftance.  All  this  is  ac- 
cording to  the  laws  prefer ib'd  by  the  fovereign 
architect.  This  is  the  life  and  foul  of  action, 
and  reaction,  in  the  univerfe.  Thus  has  the 
great  author  provided  againft  the  native  flug- 
pifhnefs  of  matter!  light,  or  fire  in  animals,  is 
what  we  call  the  animal  fpirits  \  and  is  the  atjT 

thor 
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thor  of  life,  and  motion.  But  we  know  not 
the  immediate  mode  of  mufcular  motion  $  any- 
more than  how,  in  inanimate  matter,  it  caufes 
the  vibrations  of  an  earthquake. 

Of  this  fire,    the   excellent  Manilius   thus 
writes,  who  liv'd  in  the  time  of  Augujlus. 

Aftronom.  I. 
Sunt  autem  cunBis  permijli  partibus  ignes ; 
Qui  gravidas  habitant  fabric  antes  fulmina  nubes  : 
Et  penetrant  terras,  JEtnamq,  imitantur  Olympo  : 
Et  calidas  reddunt  ipfis  infontibus  undas. 
Acfilice  in  duro,  viridiq;  in  cortice  fedem 
Inveniunt ;  cum  Jilvajibi  collifa  crematur* 
Jgnibus  ufq,  adeo  natura  eft  omnis  abundans  ! 

Which  may  thus  be  englifh'd. 
Fire  univerfal  nature  traverfes. 
It  makes  the  thunderbolt  in  tumid  clouds  : 
In  dire  Vulcano's  penetrates  the  earth  : 
And  fends  the  boiling  water  from  its  fprings. 
In  hardeft  flint,  and  fofteft  wood  it  dwells : 
Which  by  collision  fhows  itfelf  in  flame. 
With  fire  fo  pregnant  is  all  nature  found  1 

13IV,  The  great  queftion  then  with  us,  is 
how  the  furface  of  the  earth  is  put  into  that 
vibratory  and  eleftric  .ftate,  by  heat  and  dri- 
nefs  ?  we  mull  needs  acquit  the  internal  of  the 
earth  from  the  charge  of  thefe  fuperficial  con- 

cuffion>. 
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cuffions.  How  then  is  the  ethereal  fire  croud- 
ed  together,  or  excited,  fo  as  to  caufe  them- 
feeing  in  our  ordinary  ele&rical  experiments, 
we  make  ufe  of  fri&ion  ? 

But  that  fridtion  alone  does  not  excite  elec- 
tricity, we  know  from  the  obvious  experiment 
of  flint  and  fteel,  where  the  fuddennefs  of  the 
ftroke,  and  hardnefs  of  the  matter  does  it. 
Another  method  of  exciting  it,  is  the  letting  off 
a  number  of  great  guns,  which  fo  crouds  the 
ethereal  fire  together,  as  to  electrify  glafs  win- 
dows ;  obferv'd  by  my  friend  the  reverend  Dr. 
Stephen  Hales  ^  The  aurora  borealis,  aujlralis>  all 
kind  of  corufcations,  meteors,  lightning,  thun- 
der, fire-balls  are  the  effefts,  and  may  reciprocal- 
ly be  the  caufe  of  electricity  ;  but  how  in  particu-  ' 
lar  we  know  not.  Come  we  to  the  animal  world, 
we  muft  needs  affert,  that  all  motion  voluntary, 
involuntary,  generation,  even  life  itfelf :  all  the 
operations  of  the  vegetable  kingdom,  and  an  in- 
finity more  of  nature's  works,  are  owing  to  the 
a&ivity  of  this  ele&ric  fire,  the  very  foul  of  the 
material  world.  And  in  my  opinion,  'tis  this 
alone,  that  folves  the  famous  queftion,  fo  much 
agitated  with  the  writers  in  medicine,  about  the 
heat  of  the  blood.  How  thefe,  how  earth- 
quakes are  begun,  propagated,  we  are  yet  to 

feek. 
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We  may  readily  enough  prefume,  that  the 
contad:  between  the  eledtric,  and  the  non-elec- 
tric, which  gives  the  fnap,  and  the  (hock,  mud 
come  from  without,  from  the  atmofphere.  Per- 
haps by  fome  meteor  that  crouds  the  ethereal 
fire  together :  which  then  flies  off  with  that 
immenfe  force  that  caufes  the  earthquake.  In 
the  point  of  contadl  on  the  earth's  furface,  the 
fame  thing  is  done,  perhaps,  another  time,  by 
a  fhower  of  rain.  Our  thoughts  upon  this  mat- 
ter mull  needs  be  as  immature,  as  they  are  no- 
vel. But  we  may  readily  conclude,  that  tho* 
the  original  ftroke  comes  from  the  atmofphere, 
yet  the  atmofphere  has  no  further  concern  in 
it :  no  aereal  power,  or  change  therein,  can 
propagate  itfelf  fo  inftantaneoufly,  over  fo  vaft 
a  furface,  as  4000  miles  fquare.  Therefore 
the  impetuous  milling  noife  in  the  air,  accom- 
panying the  (hock,  is  the  effed:,  and  not  the 
caufe.  And  all  this  is  ftrongly  confirmed  by 
this  obfervation,  that  the  barometer  and  ther- 
mometer received  no  change  upon  the  earth- 
quakes. 

But  furely,  there  is  not  a  heart  of  fle(h  that 
is  not  affe&ed  with  fo  ftupendous  a  concuffion  I 
let  a  man  eftimate  his  own  power,  with  that 
which  caufes  an  earthquake ;  and  he  will  be 
perfuaded.  that  fomewhat  more  than  ordinary 

is 
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is  intended  by  fo  rare  and  wonderful  a  motibn. 
That  great  genius  Hippocrates,  makes  the  whole 
of  the  animal  ceconomy  to  be  adminiftred,  by 
what  we  call  nature.  And  nature  alone,  fays 
he,  fuffices  for  all  things,  to  animals :  me  knows 
herfelf,  and  what  is  neeeflary  for  them.  We 
muft  extend  this  thought  to  the  inanimate  world. 
And  can  we  deny  then,  that  he  here  means  a 
confcious  and  intelligent  nature,  that  prefides 
ever,  and  directs  all  things,  moves  the  ethe- 
real fpirit  or  fire,  that  moves  all  things :  a  divine 
neceffity,  but  a  voluntary  agent,  who  gives  the 
commanding  nod,  to  what  we  commonly  call 
nature ;  the  chief  inftrument  in  the  moil  im- 
portant operations  of  the  vaft  machine,  as  well 
as  in  the  ordinary  ones,  particularly  the  human 
one  :  adminiftring  the  whole  ceconomy  (as  he 
fays)  without  noife,  unfeen,  unfelt.  And  this 
leads  us, 

I4ly,  Laflly,  in  regard  to  the  fpiritual  ufe 
we  ought  to  make  of  thefe  extraordinary  phe- 
nomena, or  of  our  inquiries  about  them,  I  lhall 
fir  ft  obferve,  that  we  find  abroad,  feveral  of 
thefe  earthquakes  this  year  have  been  very  fa- 
tal. In  the  laft  we  read  of,  at  Philippopoli  in 
Thrace,  the  whole  city  was  defiroyed,  above 
4000  inhabitants  killed.  At  home,  where  above 
half  a  fcore  feparate  concuffions  have  been  felt, 

there 
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there  has  not  been  one  houfe  thrown  down* 
one  life  loft;  This  ought  to  infpire  us  with  a 
very  ferious  reflection  about  them ;  nor  is  it  al- 
together unworthy  of  our  remark,  that  they 
began  with  us  in  London ,  in  February  laft  :  and 
after  vifiting  the  circle  of  the  globe,  at  prefent, 
end  with  us. 

2dly,  We  may  obfervej  that  if  we  did  but 
read  the  works  of  Hippocrates,  Plato  and  his 
followers  $  of  Tully,  Galen,  and  the  like  ethic 
writers  of  antiquity  5  whilft  we  ftudy,  and  try 
the  affections  of  matter ;  we  mould  improve  in 
philofophy,  properly  fpeaking :  we  mould  lift 
up  our  minds  from  thefe  earthly  wonders,  and 
difcern  the  ceieftial  admonitions,  they  prefent 
tousa 

The  original  meaning  of  the  Word  philofo- 
phy, was  rightly  apply'd  to  moral  wifdom* 
We  who  have  advanced  both  the  natural,  and 
moral,  mould,  as  the  ancients  did,  join  them 
both  together.  By  this  means,  we  gather,  the 
truth  of  the  higheft,  and  moft  excellent  philo- 
fophy, to  be  found  in  thofe  volumes  of  firft 
antiquity,  which  we  call  facred :  and  which* 
it  is  our  peculiar,  and  ineftimable  happinefs  to 
poffefs.  We  mould  adore  that  divine  light, 
which  they  hold  forth  to  us.  Efpecially  in  a 
country,  where  the  principles  of  true  religion 

C  arc 
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are  open,  and  undifgui'fed :  where,  the  efta- 
blifhed  profeffion  of  it  is  rational,  noble,  and 
lovely  :  worthy  of  the  moral  governor  of  the 
world  3  fit  for  him  to  enjoin  :  for  us  to  pra&ife, 
with  pleafure  and  effe&. 


November  7,   1750. 


W.  St'-ukeley. 


Re&d  at  the  Royal  Society,  December  6, 


THE 

PHILOSOPHY 

O  F 

EARTHQUAKES, 

NATURAL  and  RELIGIOUS. 

in  ..iii-  * 

PART    III. 


Opinionum  comment  a  delet  dies,  nature  judicia  con* 
fir  mat,         Cic. 


By  WILLIAM  STV  RELET,  M.D. 
Redtor  of  St*  George's,  Queen-Square  -,  Fellow 
of  the  College  of  Phyficians,  and  of  the  Royal 
and  Antiquarian  Societies. 


LONDON: 

Printed  for  A.  and  C*  Corbet t,  at  their  Correal 
State  Lottery-Office  over-againft  St.  Dunftan's 
Church,  FleetfireeL 


M.DCC.LVI, 


[3] 

To  the  Right  Honourable 

The  Earl  of  Macclesfield, 

President  of  the  Royal  Society. 

HE  amazing  phenomenon  of  November 
J5  J755^  being  All  Saints  day,  will 
prove  a  moft  memorable  point  in  the 
current  of  time,  as  long  as  the  revolution  of  our 
globe,  meafures  it.  This  has  induced  me  again 
to  treat  on  the  fubjecl: ;  a  regard  due  to  fo  re- 
markable events  in  our  own  days,  our  own 
country,  among  others. 

Though  the  mere  hiftory  thereof  merits  to 
be  recorded,  and  fomewhat  of  their  manner; 
as  far  as  they  feem  to  lead  us  to  the  philofophy 
of  thefe  prodigious  movements  of  nature  :  yet 
I  was  more  particularly  induced  thereto,  when 
I  could  not  help  perceiving,  that  they  all  point- 
ed out  the  caufe,  which  I  had  afiigned,  five 
years  ago. 

I  have  been  attentive  to  this  argument,  upon 
everv  occafion  that  has  offered  from  home,  or 
abroad  ;  and  this  laft  of  i  November ',  has  in 
every  circumftance  fo  confirmed  it,  that  I  hope, 
It  will  not  be  unfeafonable  to  add  this  third  part 
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to  my  former.  We  cannot  treat  on  this  awful 
fubjecl:,  without  a  regard  to  religion,  never  to 
be  feparated  from  fo  extraordinary  a  power  in 
nature.  A  power  wherein  all  the  four  elements 
are  engaged  j  not  in  a  mutual  oppofition,  and 
friendly  ftrife  ;  for  in  that  elemental  combina- 
tion, the  operations  of  nature  in  their  ufual 
courfe  are  carried  on  :  but  in  a  concurrence  tu- 
multuous, an  engagement  abfolutely  hoftile. 

Thefe  unbridled  ftorms  require  the  hand  of 
providence  to  overrule  them,  to  rebate,  to  di- 
rect. And  this  before  us  appears  to  be  one  of 
the  greateft  commemorated  in  hiftory,  like  to 
that  of  Tiberius' s  time,  when  1 3  noble  cities  of 
Afm  minor  were  totally  deftroyed,  as  now  Lif- 
bon>  St.  Ubes,  and  fome  more.  They  were 
not  fwallowed  up,  according  to  the  vulgar  no- 
tion>  and  the  vulgar  way  of  exprefiion,  on  thefe 
occafions,  but  fhaken  into  an  heap  of  rubbifh, 
as  now  LiJbon>  &c.  They  wrere  rebuilt  on  the 
fame  foundations ;  this  happened  ten  years  be- 
fore our  Saviour's  baptifm,  and  entry  on  his 
public  miniftry.  There  appeared  feveral  more 
of  thefe  tremors,  in  the  Roman  empire,  about 
this  time ;  but  Afia  minor  was  a  very  confpi*- 
cuous  point,  and  prov'd  a  moft  fruitful  feed- 
£lot  of  the  chriftian  church  in  its  infancy,  where 
were  the  feven  flourifhing  churches,  to  which 
Sic  John  addreffes  the  apocalypfe.     A  judgment 

this 
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this  very  proper  to  reduce  the  inhabitants  to 
fuch  a  ferious  frame  of  mind,  as  is  agreeable 
to  the  views  of  religion.  And  we  may  obferve, 
the  prophets  often  fpeak  of  fuch,  as  preludes 
to  the  advent  of  Meffiah.  Thus  Ifaiah  xiii.  6. 
<c  Howl  ye,  the  day  of  the  Lord  is  at  hand,  it  Jball 
u  come,  as  a  deftrucJ  ion  from  the  Almighty.  1 : . 
'<  Therefore  I  will /hake  the  heavens  and  the  earth, 
cc  &c."  repeated  in  foelixu  14.  very  remark- 
ably. Haggai  ii.  6,  7. 

And  thefe  kind  of  portents,  at  all  times  are 
feafonable,  to  recal  Chriftians  from  the  riotous 
exceffes,  and  love  ofpleafure,  which  is  the  ge- 
neral fourfe  of  the  evils  in  this  ftate  of  things ; 
that  want  to  be  corrected,  that  diffipate  all  re- 
flection, promote  a  neglect  of  that  foul  of  reli- 
gion ;  the  fabbatic  duty,  that  corrupt  the  mo- 
rals of  mankind ?  and  prevent  the  good  exam- 
ple, which  the  great  ones  ought  to  hold  forth, 
to  the  inferior  part  of  the  world  :  without 
which,  all  advice,  and  inflruction  is  fruitlefs. 

Hence  it  is,  that  Chriftianity,  intended,  and 
incomparably  well  fuited,  to  make  us  happy 
here,  as  well  as  hereafter ;  to  render  the  world 
even  a  kind  of  paradife,  is  defeated  in  its  pur- 
pofe.  For  did  we  intimately  confider  the  mas- 
ter, it  is  that  ^lone,  which  gives  true  felicity  in 
human  affairs,  even  in  our  prefent  ftate. 

A3.  In 
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In  my  firft  paper  on  this  fubjedt,  I  recited 
the  general  appearances  of  earthquakes,  in  the 
form  of  axioms  3  as  very  helpful  in  the  invefti-. 
gation  of  caufes.  Its  now  ufeful  to  repeat 
them,  and  from  later  obfervations  fomewhat 
improved,  and  enlarged,  thus ; 

Circumstances. 

I.  That  earthquakes  always  happen  in  calm, 
warm,  dry,  fultry  feafons ;  or  in  a  dry,  frofty 
air. 

II.  That  they  are  felt  at  fea,  on  lakes,  rivers, 
even  in  the  main  ocean,  as  well  as  on  land :  and 
at  that  time  the  fea  and  waters  are  calm. 

III.  That  earthquakes  differ  very  much  in 
magnitude.  Some  fhake  a  very  large  trad:  of 
country,  at  the  fame  inftant  of  time :  fometime 
extend  to  many  countries,  feparated  by  moun- 
tains, lakes,  feas,  the  ocean. 

IV.  That  earthquakes  diifer  much  in  the 
quantity  of  their  vibratory  motion  ;  whence  in 
fome,  though  largely  extended,  they  are  inno- 
cuous :  in  others,  both  fmall  and  large,  they 
lay  all  in  ruins. 

V.  That  a  hollow  thundering  noife  accom- 
panies them,  or  rather  feems  to  precede  the 
fhock  y  which  rolls  in  the  air,  like  the  noife 
pf  cannon. 

VL  That 
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VI.  That  they  are  felt  more  fenfibly  in  the 
upper  ftory  of  houfes,  than  in  the  lower  >  on 
lofty  buildings,  fteeples,  €urkijb  minorets,  and 
the  like. 

VII.  That  the  (hock  is  more  violent  upon 
more  folid  buildings,  churches,  caftles,  towers^ 
and  ftone-houfes,  than  on  thofe  of  {lighter  ma- 
terials. 

VJIL  That  many  people  find  themfelves  fick 
atftomach,  with  head- achs,  vertigo's,  pains  in 
their  joints,  and  the  like :  which  fometimes  laft 
for  the  day  after,  or  longer, 

IX.  That  earthquakes  generally  happen  to 
great  towns,  and  cities :  and  more  particularly 
to  thofe  that  are  fituate  on  the  fea,  bays,  and 
great  rivers. 

\  X.  That  earthquakes  do  not  caufe  any  da- 
mage to  fprings,  and  fountains :  but  the  water 
jn  wells  becomes  foul  for  fome  time. 

XL  That  they  are  frequent  in  the  neigh- 
bourhood of  a  vulcano. 

XII.  That  earthquakes  often  fhake  rocks, 
mountains,  cliffs  hanging  over  the  fea,  fplit 
them  from  top  to  bottom,  throw  down  great 
parcels  of  them. 

XIII.  That  fowls  domeftic,  birds  in  the  air, 
cattle  in  the  fields  are  affrighted,  fifties  in  the 
Water  much  affected  therewith. 

A  4  XIV.  That 
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XIV.  That  chandeliers  in  churches  vibrate  5 
bells  in  fleeplcs  and  houfes  ring. 

XV.  That  fometime,  the  hollow,  thunder- 
ing noife.  accompanying  an  earthquake,  is  heard 
without  any  motion  on  the  earth. 

XVL  That  an  impreffion  or  agitation  in  the 
water,  is  fometime  perceiv'd,  without  a  mo- 
tion on  the  earth  :  at  other  times  accompanies 
it.  . 

XVII.  That  fire  balls  and  meteors  are  fre- 
quently obferv'd  then. 

XVIII.  That  the  furface  of  the  earth  is  chiefs 
ly,  and  moft  frequently,  the  object  of  earths 
quakes. 

XIX.  That  earthquakes  affect  to  run  up  vU 
vers  and  fea-fhores,  and  act  more  violently  on 
places  neighbouring  thereto. 

A  due  reflection  on  thefe  particulars  rnuft  lead 
us  to  the  real  caufe,  electricity,  no  other  than 
what  caufes  thunder  and  lightning,  meteors, 
corufcations,  aurora 's,  and  the  like  aerial  ap- 
pearances. 

The  enfuing  paper  I  had  drawn  up  in  part, 
to  be  laid  before  the  Royal  Society,  but  was 
continually  interrupted  by  new  accounts  every 
poft.  From  the  whole  I  extracted  what  was 
chiefly  requifite  for  the  purpofe  of  illuflrating 
our  main  doctrine. 

Being 
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Being  at  Stamford,  in  the  beginning  of  Au- 
giijl  laft,  I  heard  from  all  hands,  of  the  earth- 
quake perceived  there,  and  round  the  country  ; 
on  Friday  the  fir  ft  of  that  month,  at  feven  in 
the  morning. 

They  did  not  fcruple  there,  calling  it  an  earth- 
quake :  though  no  movement  on  the  earth  was 
obferved,  only  the  horrible  noife  above  head, 
always  accompanying  an  earthquake. 

After  my  return  to  town,  I  received  a  letter 
from  our  ingenious  correfpondent  Mr.  Thomas 
Barker,  of  Lyndon  in  Rutland,  giving  a  very 
precife  rehearfal  of  what  he  obferved  therein. 
Whilft  I  was  tranfcribing  the  particulars,  ia 
order  to  lay  them  before  the  Society,  we  have 
had  fuch  numerous,  and  continually  repeated 
accounts  of  thefe  dire  difailers,  well  nigh  thro* 
all  Europe,  happening  this  year,  that  I  could 
not  avoid  making  mention  of  them  all.  But 
as  thefe  bare  relations  may  be  accounted  only 
matter  of  hiftory,  I  (hall  fpeak  fomewhat  of 
their  caufe,  and  their  diveriities ;  which  is 
more  properly  the  bufinefs  of  the  Society :  yet 
with  concifenefs  -,  becaufe  my  fentiments  con- 
cerning them,  have  been  already  delivered  in 
print. 

Mr.iW&rwrites,that  about  40  minutes  after 
6  o'clock  in  the  morning  of  that  firft  of  Augufl ; 
ftanding  againft:  a  north  window,  he  heard  a 

con- 
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continual  rumbing"  noife,  like  a  long  clap  of 
thunder,  as  if  about  four  miles  off. 

At  firft  he  thought  it  fuch,  bat  as  not  a  cloud 
was  to  be  feen,  the  jfky  being  perfectly  clear, 
he  could  not  conceive,  that  it  fhouid  be  thun- 
der. 

Then  he  took  it  for  a  wheelbarrow,  rat* 
tling  over  the  ftones,  juft  under  his  window* 
Others  in  the  houfe  heard  it,  and  fancied, 
fomething  was  fallen  down,  and  rolling  about, 
above  ftairs.  Others  in  the  village  fuppofed  it 
to  be  the  rattling  of  a  coach,  or  a  cannon  let 
off;  or  the  (hooting  down  ftones  out  of  a  cart, 
cr  the  like. 

Many  deicrib'd  it  with  a  great  thump  (fo  they 
ternVd  it)  accompanied  with  the  rumbling. 
Some  faid  it  was  louder  than  any  thunder  they 
ever  heard:  and  that  cattle  in  the  fields  were 
much  affrighted  at  it.  All  agree  the  noife  land- 
ed fome  few  minutes,  Some  fay  they  heard  a 
great  thump  again. 

It  is  reported,  that  a  ball  of  fire  was  feen  juft 
before  ;  and  a  great  flam  of  lightning. 

Mr.  Barker  fays,  that  immediately  going 
abroad,  he  faw  low  in  the  north  weft,  a  faint 
white  hazynefs  in  the  jfky ;  the  reft  of  the  hea^ 
vens  quite  clear.  Yet  an  hour  after,  many  fcat- 
ter'd  clouds  appeared  from  that  quarter,  the 
wind  being  from  thence  :  fo  that  the  day  was 

lowering. 
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lowering,  yet  fair  and  windy,  till  the  evening. 
Then  a  flight  fhower  fell.  But  the  weather  had 
been  moift  and  fhowery  before.  And  after 
this,  it  rained  every  day,  more  or  lefs,  for  fome 
time.  The  barometer  was  now  29.  6.  begin- 
ning to  fall. 

Some  difcerned  no  concuffion  in  the  earth: 
others  declare  pofitively,  that  the  ground  fliook 
under  them.  One  walking  between  Ketton  and 
Tinwell  in  Rutland,  faid;  the  concuffion  was 
violent.  But  the  noife  was  heard  all  over  this 
county  of  Rutla?idi  as  alfoat,  and  beyond  Stam-> 
ford,  Grantham,  Lincoln,  Melton-Mowbray,  Wal- 
tham,  Leicejler,  Nottingham,  Kettering  and  Rujlo- 
den  in  Northampton/hire.  They  fay,  at  Lincoln^ 
it  was  repeated  again,  at  12  at  night. 

But  a  concuffion  was  felt  in  the  morning, 
and  the  noife  very  loud,  upon  the  hill  country 
to  the  north  of  Lincoln  *>  between  the  rivers 
Trent,  and  Ankam*  So  that  they  concluded^ 
many  cannon  were  fired  at  Hull.  Some  fup- 
pofed  many  horfes  at  waggons,  were  all  toge- 
ther running  away,  down  the  fteep  hills,  from 
the  Heath.  It  actually  fhook  many  houfes,  and 
the  walls  of  fome  fell  down,  about  Frodingham* 
Burringham,  Lodington,  and  Adingjleet  near  the 
Humber.  Some  houfes  fhook  fo,  and  trembled, 
that  the  walls  feemed  as  though  they  would 
meet 

I  re- 
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I  received  like  wife  a  letter  from  Thomas 
Whichcot  Efq;  knight  in  parliament  for  the 
county  oi  Lincoln,  intimating,  that  all  the  parts 
of  that  country  were  fenfible  of  it :  both  by 
their  eyes  and  ears ;  from  the  motion  felt,  and 
from  the  explofion,  or  noife  accompanying. 
He  adds,  upon  reflection,  he  has  the  greateft 
reafon  in  the  world,  to  judge,  its  caufe  to  be 
aerial. 

Affuredly,  we  may  make  this  obfervation 
upon  what  has  been  faid  j  that  the  horrible  noife 
heard  around  fo  large  a  fpace  of  country,  and 
which  always  accompanies  an  earthquake,  muft 
not  acknowlege  any  fubterraneous  origin  ;  and 
can  be  no  other  than  an  electrical  mock,  a  ftroke 
in  the  atmofphere,  the  fame  as  makes  thunder. 
That  the  concuffion  of  the  earth  being  but  par- 
tial plainly  intimates,  there  was  not  an  univer- 
fal  propenfity  in  the  earth's  furface,  to  receive 
the  (hock  -,  it  was  not  in  a  proper  degree  of 
electricity.  And  this  we  might  well  expect, 
from  the  moift  ftate  it  muft  needs  be  in,  when 
the  whole  year  round,  the  weather  has  been 
rainy,  to  an  extraordinary  degree. 

WhilnY  I  was  writing  this,  a  letter  appeared 
in  the  Public  Advertifer,  for  Monday  the  ioth 
of  November,  from  a  gentleman  in  Yorkjhire; 
giving  a  circumftantial  account  of  that  earth- 
quake3    which  happened  on  March  the  25th 

laft, 
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laft,  at  Black  Hameldon,  Fork/hire,  near  the  place 
famous  for  the  annual  horfe-races,  and  held 
there  in  autumn,  with  a  vaft  concourfe  of 
people. 

I  judge  this  anniverfary  meeting  to  be  a  conti- 
nuation of  the  folemn  panegyres,  or  quarterly  af- 
femblies  of  the  Druids,  for  a  publick  facrifice ; 
which  were  always  accompanied  with  fports  and 
horfe-races. 

At  the  neighbouring  Ofmotherly  on  the  fame 
hill,  is  another  great  meeting  held  to  this  day, 
with  horfe-races  at  the  fummer  folftice ;  called 
flill  the  Midfummer-games ;  a  like  remain  of 
the  Druids.  And  there  are  fome  ecclefiaftical 
privileges  now  fubfifting  at  the  church. 

We  had  a  letter  concerning  that  earthquake, 
read  at  the  Society,  on  May-day  lad,  from  a 
gentleman  at  Ellenthorp. 

The  writer  of  the  10th  of  November  laft  fays 
it  began  with  a  vaft  thundering,  which  affrighted 
the  horfes  and  cattle.  That  the  furface  of  the 
earth  rofe  and  fell,  like  ridge  and  furrow,  in 
plowing ,-  u  e.  in  waves,  or  vibrations :  though 
he  had  the  common  wrong  notions  of  fubterra- 
neous  explofions,  fires  from  pyrites^  and  the  like 
fancies. 

He  defcribes  it  further,  as  a  great  roaring 
noife,  like  many  cannon  let  off;  or  loud  and 
rolling  thunder.     It  feemed  to  come  from  a 

great 
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great  ridge  cf  the  cliff,  on  the  fouth-wefl  of 
Hameldon  hill  y  particularly  from  that  part  call- 
ed,  Whiflon- cliff >  which  I  take  to  mean  White- 
jlone*  It  is  a  vaft  and  high  rock,  white  in  co- 
lour, and  confpicuous  all  the  country  round, 
to  a  considerable  diftance.  It  is  of  no  confe- 
quence  to  recite  the  defcriptions  and  various  ap- 
pearances, which  thefe  writers  give  us,  from 
antiquated  apprehenfions,  of  the  caufe  of  thefe 
phenomena :  but  in  fubftance,  it  is  certain,  that 
a  vaft  portion  of  the  folid  rock  was  ftruck 
down,  by  the  ele&rical  mock,  from  top  to 
bottom  of  the  cliff*. 

This  was  done  in  a  perpendicular  line,  as  if 
cut  fmooth  with  tools  of  a  mafon.  It  is  de- 
fcribed  to  be  fifteen  yards  thick/  thirty  high, 
above  fixty  broad.  This  was  thrown  down  into 
the  valley,  fplit  into  many  pieces ;  fome  of 
which  were  cart  to  the  diftance  of  five  or  fix 
hundred  yards. 

Our  writer  then  reafons  upon  the  fubjecl;. 

Was  it  effe&ed,  fays  he,  by  "  a  merely  natural 

f  caufe,  iffo,  that  caufe  muft  have  been  either 

*  fire,  or  water,  or  air.  It  could  not  be  fire, 
c  for  then  fome  marks  of  it  muft  have  appear- 
c  ed,  either  at  the  time,  or  after.  But  no  fuch 
£  mark  does  appear,  nor  ever  did  :  not  fo 
c  much  as  the  leaft  fmoke,  firft,  or  laft.     It 

*  could  not  be  water,  continues  he,  no  water 
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iffued  out,  when  the  rock  was  torn  off.  Nor 
had  there  been  any  rain  before  :  In  that  part 
of  the  country,  a  remarkable  dry  feafon„ 
Nor  was  there  any  cavity  in  that  part  of  the 
rock,  wherein  a  fufficient  quantity  of  water 
might  lodge.  He  concludes,  there  remains 
no  other  caufe,  but  imprifon'd  air,  which  he 
acknowledges  equally  inefficient  for  produ- 
cing the  effect." 
At  length  he  makes  it  merely  fupernaturah 
But  though  we  allow  it  to  be  the  effect  of  a  di- 
vine hand,  yet  that  hand  can  work  fufficiently  by 
means  of  the  power  of  the  electric  ftroke  of  the 
elemental  fire,  fpread  through  all  nature.  And 
that  hand  can  direct  the  ftroke,  both  as  to  place 
and  time,  as  beft  fuits  the  purpofe  of  a  celeftial 
monition  :  where  there  is  fo  great  a  concourfe 
of  the  nobility  and  gentry  every  year,  according 
to  our  writer's  hint.  "  This  is  wrought,  fays  he, 
in  fuch  a  manner,  that  the  many  may  fee  it 
and  fear :  And  travelling  along  one  of  the 
moft  frequented  roads  in  England -3  who  muft: 
fee  it,  whether  they  will  or  no,  for  many 
miles  together. 

"  Further,  it  muft,  for  many  years,  maugre 
all  the  art  of  man,  be  a  vifibie  monument  of 
God's  power." 
Thefe  and  the  like  are  this  Gentleman's  juft 
and  pious  feritirnents  as  to  the  moral  purpofe  of 
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thefe  wonderful  appearances.  And  it  is  very 
obvious  to  inforce  the  fame  fentiments,  from 
the  many  like,  and  much  more  dreadful  earth- 
quakes fince,  which  this  year,  fruitful  in  thofe 
natural  prodigies,  has  afforded  us  all  over  Eu- 
rope. 

For  we  have  found  them  chiefly  dire&ed  to 
great  cities  and  towns.  So  that  if  we  believe 
Providence  is  concerned  in  the  government  of 
the  world,  we  cannot  help  looking  on  them  in 
the  view  of  celeftial  monitions. 

Indeed,  fince  I  fet  pen  to  paper,  in  this  me- 
moir, I  have  been  continually  interrupted,  with 
more  and  more  of  thefe  fhocking  accounts, 
every  poft :  which  have  unavoidably  carried  it 
iar  beyond  its  intended  bounds, 

I  am  much  miftaken,  if  our  philofophical 
iblution  of  the  cauie,  as  well  as  the  afiigned 
purpofe  of  earthquakes,  will  not  be  ftrongly 
corroborated  bv  a  bare  recital,  which  we  muft 
needs  make  of  them. 

On  Saturday  the  24th  of  May  laft,  an  earth* 
quake  was  felt  at  Tame,  and  Lillingfton  in  Ox~ 
fordfiire.  The  furface  of  the  earth,  and  houfes 
were  much  fliaken,  but  no  damage  done.  That 
fame  day,  I  rode  from  Oxford  to  Windfor:  Hav- 
ing delivered  Mr.  St.  jlmar/d's  fine  library, 
which  he  bequeathed  to  the  Bodleian. 

Saturday 
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Saturday  the  firft  of  November,  we  had  an 
account  in  the  News  Papers*  of  a  ftrange  agi- 
tation on  the  water,  in  the  port  and  docks  of 
Portfmouth :  fo  that  fome  fhips  rolled  fore  and 
aft  5  others  from  fide  to  fide.  But  no  motion  was 
perceived  on  the  earth.  We  have  lately  receiv- 
ed a  more  particular  relation  of  it  at  the  Soci- 
ety. As  likewife  of  the  fame  Phenomenon  at 
the  fame  time,  between  9.  and  10,  Mat.  at 
Plymouth,  from  Dr.  Huxam,  who  judicioufly 
fuggefts  its  true  caufe,  an  electrical  ftroke : 
but  this  was  felt  likewife  fomewhat  upon  land : 
as  at  Pool,  both  on  land  and  water. 

Since  then,  we  have  had  ample  accounts  both 
of  the  agitation  on  the  water  and  real  earth- 
quakes from  Swanfey  in  Wales,  from  the 
coafts  of  Sujfex,  Surry,  Kent,  and  up  the  inland 
parts,  Godalmin,  Guilford,  Cranburn,  Sherburn 
caftle,  Oxfordjhire ,  Luton  in  Bedford/litre,  En- 
field near  us;  moreover  it  was  obferved  at  Peer- 
lefs-Pool,  a  large  body  of  water  by  St.  Luke's  in 
Old  Street.     It  was  found  too  at  Whitehaven 

y 

Cumberland ;  and  in  Loch-Lomund  in  Scotland, 
Lochnefs,   &c. 

The  fame  was  felt  half  an  hour  after  nine  in 
the  morning  at  Cork,  Ireland  -,  with  a  confider- 
able  fhock  of  an  earthquake.  The  motions  on 
the  furface  of  the  earth,  are  defcribed  to  be 

B  2  fhort, 
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fhort,  and  tremulous.     It  was  quite  confined 
within  the  bounds  of  the  town. 

The  electric  ftroke  was  felt  on  the  water  only, 
at  Kin 'J ale  ;  not  the  lead  breath  of  wind  blow- 
ing. The  water  did  not  rife  gradually,  but  with 
a  hollow  and  horrid  noife,  rufhed  in  like  a  de- 
luge >  rofe  fix  or  feven  feet  in  a  minute,  and  as 
fuddenly  fubfided.  It  was  as  thick  as  puddle, 
very  black,  and  flunk  infupportably  >  being 
flirred  up  from  the  bottom  of  the  harbor.  Very 
great  damages  done  to  the  fhipping,  which  were 
whirled  about  like  fo  many  corks,  and  dafhed 
againft  each  other  ;  many  were  thrown  high 
above  land,  and  there  left.  It  came  by  fits, 
at  a  quarter  of  an  hour's  interval ;  to  the  infi- 
nite amazement  of  the  inhabitants,  who  feared 
domefday  was  at  hand. 

Thus  fared  it  with  the  Britannic  ifles.  .  And 
reafon  fufficient  have  we,  to  acknowledge  the 
kind  indulgence  of  providence !  but  fince  we 
have  been  beyond  meafure  alarmed,  with  this 
terrible  judgment  taking  its  hideous  fteps,  over 
the  continent ;  and  Africa,  and  Eaji  and  Weft 
Indies :  whereof  we  muft  note  fome  particu-" 
lars. 

Firft,  we  heard  of  it  from  Amjlerdam ,  the 
weather  calm,  as  always  is  obferved.  The 
chandeliers  in  fome  churches  were  found  to  vi- 
brate ;  which  fhows  a  flight  motion  at  leaft, 

on 
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€n  the  land,  as  well  as  on  the  fluid  element. 
But  the  agitation  there,  was  felt  in  many  parts 
of  the  province  ;  particularly  at  the  Hague, 
Leyden,  Gouda,  Rotterdam,  Leer  dam,  Henke- 
lem,  &c.  It  was  obferved  to  run  up  the  rivers 
Wefer  and  Elbe.  That  it  is  a  property  of  electri- 
city, I  have  formerly  taken  notice  of.  After 
this,  we  find  it,  the  fame  hour,  at  Hamburgh, 
and  Lubec  in  Holftein.  The  water  in  the  Trave 
rofe  four  or  five  feet  perpendicular,  and  fubfided 
alternately,,  and  inftantaneoufly,  for  a  long  time. 
The  {hips  fnap'd  their  cables.  Great  damage 
done  to  the  veflfels  in  general.  The  like  no- 
tices from  Gluckftad,  and  other  places  there- 
abouts, accompanied  with  a  real  earthquake.. 
It  affected  the  river  Eidar.  The  people  at 
Renjbcrough  at  prayers  in  the  new  church,  ob- 
ferved three  large  branches  fufpended  from  the 
roof,  vibrated  very  much,  from  eaft  to  weft. 
They  weighed  twenty  hundred  each.  That 
over  the  baptifmal  font,  not  fo  heavy,  not  fo 
much  affected.  ,  The  water  of  the  Stahr  greatly 
agitated  at  Itzeboc  :  and  a  large  float  of  timber 
was  thrown  on  the  bank. 

The  water  furrounding  fort  Steinburgh  threa^ 

tened  to  overthrow  the  fort :  thofe  of  the  Ave 

the  like,    at  Veterfen.      The  branches  in  the 

church  too  vibrated  at  Emjhorn,  Bramftat,  Wil- 

JIer2  Kellinghufen,  and  Melidorf.     The  Waters 
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of  the  Schwinge  and  the  Oojl,  greatly  agitated, 
and  at  Cuchaven  and  other  places  beyond  the 
Elbe. 

From  Berlin  they  write,  the  weather  being 
perfectly  calm ;  the  agitation  in  the  waters  was 
found  in  the  lakes  at  <Templiny  Netzo,  Mahlgafi, 
Rodelin,  and  Libbefc.  The  water  ebb'd  and 
flow'd  fix  Times  in  half  an  hour.  The 
fifhermen  at  Netzo  faid,  that  it  had  an  infup- 
portable  ftench  ;  which  ihews,  that  the  force 
affecls  the  water,  to  the  bottom  of  the  fea.  It 
was  accompanied  with  a  moil  frightful  noife. 

It  was  obferved  too  in  Norway  at  Dalecarlta, 
and  fome  other  provinces  in  Sweden.  At  the 
fame  time,  the  rivers,  and  lakes  were  extremely 
agitated. 

The  fame  day  and  hour  we  hear  of  it  at  Ma. 
drid,  in  form  of  a  real  earthquake.  It  fhook 
the  Efcurial,  fo  that  the  royal  family  were  obli- 
ged to  abandon  it.  Several  perfons  were  killed 
by  the  falling  of  houfes.  The  people  all  fled. 
St.  Andrew's  church  was  rent  in  feveral  places. 
The  mock  was  felt  at  Bilboa. 
At  Oporto,  feveral  houfes  were  quite  de- 
ftroy'd  :  Some  churches  and  fteeples  much  da- 
maged.* By  the  fudden  fwelling  of  the  fea, 
the  water  run  higher  up,  than  any  tides  had  ever 

reached. 
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The  town  of  Sefuval,  or  St.  TJbes,  a  flourifliinS 
place,  quite  deftroyed,  and  many  fhips  funk* 
The  chain  of  rocks  on  the  weft  fide  of  the 
town,  which  contained  the  quarries  of  the  fine 
jafper  marble  of  various  colours,  fo  valuable, 
fplit  and  rent. 

Malaga  likewife  felt  a  violent  fhock  of  an 
earthquake.  The  bells  rung  in  the  fteeples. 
The  water  in  a  well  overflow'd,  and  as  fuddenly 
retir'd  again.  There  it  was  repeated  :  and  the 
people  were  feized  with  the  fame  fooliih  panic 
as  with  us,  five  years  ago  5  and  totally  deferted 
the  city  for  a  whole  night. 

Great  damages  done  at  Granada,  at  Cordova* 
Anteguera. 

It  was  violent  at  St.  Lucar,  and  Sevil,  where 
the  moft  magnificent  cathedral  has  received 
much  damage.  Many  perfons  killed.  They 
look'd  on  it  as  the  Approach  of  the  day  of 
judgment.  The  fea  fwell'd  to  an  amazing 
height,  and  enter'd  the  city,  almoft  deftroyed 
it.  Not  a  fingle  church  or  convent  has  efcap'd 
without  damage,  and  few  houfes.  The  borough 
of  Triana,  the  villages  St.  Juan,  Dalfaracbe* 
GilbeSy  Brines,  Camas,  and  many  others  in  the 
neighbourhood  -demolished.  The  city  of  A- 
reos  likewife. 
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It  paffed  above  30  leagues  along  the  fea- 
coaft  ;  breaking  off  large  rocks  toward  the 
fhores,  which  fell  into  the  fea. 

At  Cadiz  the  French  conful  loft  his  life.  The 
fea  carry 'd  away  a  vaft  length  of  the  wall,  and 
of  the  mole  :  deftroy'd  the  long  caufway  of 
two  miles,  with  many  people,  cattle  and  car- 
riages upon  it,  flying  from  fo  terrible  a  cala- 
mity. 

It  was  felt  in  the  ifland  of  Chichlana,  at  Me* 
dina,  Port  Real,  and  Cheres. 

It  was  violent  in  Faro  in  the  kingdom  of  AU 
garva,  quite  deftroyed  it ;  and  Lagos.  Felt 
at  Silvas,  Villa-nova,  and  all  the  fea-coaft,  from 
cape  St.  Vincent,  to  the  river  Ayawonte. 

The  Agitation  of  the  water  was  ftrong  at 
Porta  Maria,  at  Salamanca,  Segovia  \  very  ter- 
rible at  Valentia^Coimbra.  The  cathedral  church, 
the  jefuits  magnificent  college,  the  church  of 
holy  crofs,  the  dominican  monaftery  of  the  in- 
quifition,  and  other  great  edifices  entirely  de- 
ftroyed there.     At  Braga  the  fame. 

At  Gibraltar,  the  morning  was  clear,  it  be- 
gan with  a  terrible  rumbling  noife  as  ufual  * 
then  a  trembling  and  violent  fhock.  After  a 
fecond  trembling,  another  fhock.  The  guns 
on  the  batteries  plainly  rofe,  and  fell,  like 
waves  :  the  earth  having  an  undulatory  motion 6 
Several  things  thrown  off  the  fhelves  -,  and  the 

I  gable 
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gable  end  of  two  houfes  rent.  Moft  people 
feiz'd  with  giddinefs,  and  ficknefs,  ftupified  ; 
fome  fell  down.  They  that  were  walking,  or 
on  horfeback,  felt  no  motion,  but  were  fick. 
In  general,  all  were  affected,  as  if  eleclxify'd, 
fo  they  thernfelves  exprefs  it.  The  fea  much 
agitated.  The  fhips  trembled,  and  felt  a  thump 
at  the  bottom.  The  Dutch  mips  off  cape  St. 
Mary's,  fir'd  guns  of  diftrefs,  thinking  they 
ftruck  on  ground.  A  large  piece  of  the  rock 
was  fplit  off,  into  the  Catalan  bay. 

At  St.  Rogue  perfons  tofs'd  out  of  their  feats. 
An  arch  of  the  church  rent. 

At  Algazeift  feveral  walls  fell  down,  and 
great  part  of  the  town  overflow'd. 

At  Eftapona  the  church  much  damag'd. 

Now  it  pafs'd  into  Barbary.  At  Arzilla  the 
water  rofe  nine  Feet.  At  Tangier  they  fay  503 
,  perpendicular. 

Mequinez  has  fuffered  much.  Two  thirds  of 
the  inhabitants  deftroy'd.  A  great  mountain 
fplit,  whence  a  torrent  of  water  ran  for  fome 
days.  All  the  whole  coaft  of  Africa,  with  a 
dozen  cities  deftroy'd.  Algiers,  Tunis,  Fez, 
Morocco,  Salle,  &c. 

Return  we  to  Europe.  The  ifland  of  Mi- 
norca was  pafs'd  over.  Moft  of  the  provinces 
in  Spain,  felt  its  fury.  But  the  whole  kingdom 
of  Portugal  was  involv'd  in  a  general  defolation. 

The 
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The  great,  the  populous,  the  rich,  the  fplendid 
metropolis^  and  royal  palace  of  Lijbon,  totally 
deftroy'd. 

It  was  felt  likewife  in  France.  At  Bourdeauxy 
both  the  fhock  and  the  agitation  of  the  water. 
The  river  Soane  by  Lyons  overflow'd  fo  fuddenly 
and  violently,  as  to  do  a  great  deal  of  mifchief. 
The  like,  in  other  parts  of  that  kingdom. 

The  whole  iflands  of  Sardinia  and  Corfica, 
were  fhaken ;  and  the  waters  agitated  very 
much  ;  and  by  overflowing,  done  a  great  deal 
of  mifchief. 

At  Turin  a  fevere  fhock.    At  Bazil  in  Swift- 
ferland,  and  the  neighbourhood.     The  lake  of 
Zurich  much  agitated.     Felt  at  Strajburgh  and 
Stutgard  in  Germany. 

This  fame  earthquake  was  felt  the  fame  time, 
in  the  Weft-Indies^  in  the  ifland  of  Barbadoes. 

Further  the  electric  ftroke  exerted  its  fury, 
on  the  mountains  in  Portugal  and  Algarva,  as 
well  as  cities ;  on  the  largeft  mountains  and 
ridges  of  mountains,  fuch  as  Fftrella>  Arrabida, 
Marvan,  Sintra,  Monte  Julio  ,  they  were  fha- 
ken from  the  foundations,  and  mofl  of  them 
opened  at  the  fummits,  fplit  and  rent,  in  a  won- 
derful manner,  huge  maffes  of  them  thrown 
down  into  the  fubjacent  valleys. 

There  is  no  city  or  place  of  note  in  the 
kingdoms  of  Portugal  and  Algarva,    but  wha 

have 
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haye  fuffercd  more  or  lefs  :  Villanova,  De 
Portimano,  Taveira,  Caftro  Marino,  Beja,  El- 
ms, Portalegre,  St.Ubes,  Cafcaes,  Sintra,  San- 
tanem,  Coimbra,  Cqftello  Branco,  Lamigo,  O- 
porto,  Viana,  Braga,  Guimaraens,  Villareal, 
Bmganza,    Pinhel,  and  others. 

It  was  felt  all  over  Spain,  except  in  Catalo- 
nia, the  kingdoms  of  Aragon  and  Valentia. 

The  rivers  particularly  fubject  to  its  influence, 
prodigioufly  fwelled,    the    Guadiana,    Minho, 
Douro.      It  paffed  up  the  Tragus  for  300  miles? 
as  high  as  "Toledo,  and  did  damage  all  the  way, 
on  both  fides. 

We  have  many  accounts  of  {hips  at  Sea, 
in  the  middle  of  the  great  ocean,  participating 
in  this  amazing  phanomenon.  A  very  loud 
thundring  Noife  begins  it,  it  feems,  as  if  calks 
were  rolling  about  upon  deck.  The  mafts, 
the  whole  fhip  tremble  like  a  reed  fhaken  with 
the  wind.  A  great  thump  felt  at  the  bottom  of 
the  fhip,  as  if  it  ftruck  upon  a  rock.  The 
Compafs  often  overturn'd  in  the  benacle.  The 
earthen  ware,  bottles,  and  the  like  broke.  If 
I  in  the  night,  flafhes  of  lightning  appear,  fire- 
balls. The  compafs  often  lofes  its  directive 
power. 

But  the  tremendous  Tragedy  of  Lijbon  pre- 
fents  us  with  a  picture  of  all  human  woes  ac- 
cumulated.    We  fhould  fhudder  at  the  defcrip^ 

tion, 
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tion,  which  therefore  I  forbear,  But  the  prin- 
ciple of  electricity  fufficiently  difplay'd  itfelf, 
nor  needs  any  accurate  dilucidation  :  It  began 
with  a  terrible,  rumbling  noife,  as  ufual.  The 
Jfhocks  heaved  up  the  moft  ponderous  edifices, 
and  fhaked  them  as  branches  of  trees,  by  the 
wind.  The  houfes  bent,  or  nodded  to  and  fro, 
like  the  mafts  of  (hips  juft  mention'd,  till  they 
tumbled  down  ;  the  upper  parts  of  them  firft» 
So  the  fteeples,  and  towers  of  churches.  The 
ground  and  the  ftreets  danc'd  under  their  feet, 
as  they  fled>  like  the  wire  of  an  equilibrium 
They  exprefs  it  by  the  term  of  undulation,  and 
trembling.  Sometime  it  was  fo  violent,  that 
they  were  oblig'd  to  lie  down,  or  kneel,  not 
able  to  keep  on  their  feet. 

The  city  of  Lijbon  is  founded  on  a  rock  of 
marble  ;  fo  much  the  more  fufceptible  of  the 
electric  power,  which  gave  it  the  vibration, 
Hence  the  ruins  of  churches,  palaces,  houfes, 
lie  upon  their  foundations,  refpeftively ;  as  the 
houfes  of  cards  made  by  children,  thrown  down 
by  a  flight  mock  of  a  table.  And  fo  we  are  to 
underfiand  of  all  the  reft,  in  other  places. 

Here  they  tell  us  exprefsly,  that  there  were 
not  any  eruptions  in  the  city,  fiery,  or  other- 
wife.  But  the  fires  which  caufed  the  confe^ 
quent  conflagrations,  proceeded  from  the  lamps 
"m  churches,    and  the  culinary  fires,    in  the 

houfes. 
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houfes.     Some  places  were  fet  on  fire,  by  vil- 
lains, for  fake  of  plunder. 

They  tell  us  exprefsly,  there  were  no  chafms 
in  the  earth,  in  or  about  the  city,  nor  all  along 
the  coaft. 

The  fhips  were  like  wife  much  agitated. 
The  air  in  a  perfect  calm.  The  water  in  the 
river  rofe  20  or  30  feet  feveral  times. 

Befide  all  thefe  recited,  this  fruitful  year  of 
earthquakes  has producd  many  more,  in  every 
part  of  the  globe  ;  both  before  and  fince  the 
fatal  Nov.  1 .  as  at  our  colonies  in  America,  at 
New-England,  where  it  did  a  great  deal  of  da- 
mage to  the  houfes  at  Bo/Ion,  particularly  the 
upper  part  of  them,  and  more  to  the  brick 
buildings,  than  the  timber  ones. 

At  Philadelphia  on  Nov.  20,  a  fmart  mock. 

At  New- Tor %  the  morning  calm,  not  a 
breath  of  wind  ftirring. 

A  mod  furious  earthquake  happened  this 
year  at  Cachan  in  Perfia. 

Frefh earthquakes  have  happend in  Holland, 
and  agitations  on  the  waters :  Particularly  both 
at  Leyden  and  Amjlerdam,  the  water  in  large 
veffels  for  brewing,  were  fenfibly  affected. 

The  like  at  Geneva  on  Dec.  9,  in  Franconia, 
the  dutchy  of  Wirtemburg,  Suabia,  the  Brif- 
gau3  Afface,  moft  parts  of  Swijferland. 

At 
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At  Mr/an,  Dec.  9,  violent.  The  water  ex-: 
tremely  agitated.  Great  buildings  rent.  Fur- 
niture of  private  houfes  thrown  down. 

From  Maeftricht  on  the  26th,  a  fhock.  At 
the  fame  time  at  Nimeguen,  Arnheim,  Venlo, 
Cleves ;  in  the  Weterau.  Alfo  at  Niewied,  Bonn, 
Cologne,  CobkntZy  Neufs,  Dujfeldorp,  Juliers, 
Duren,  Stolbergy  Stablo,  Malmedi,  Spay  Ver* 
viersy  BaricOy  Neauxy  Aix-la-Chapelky  Liege, 
Lidty  Namur%  Monsy  Athy  Lowvain,  Molmiesy 
Breda. 

On  November  17,  an  earthquake  felt  about 
Whitehaveriy  Cumberland.  A  moft  violent  tem- 
peft  of  rain  and  lightning,  at  the  fame  time, 
with  us  at  London.  Mr.  Barker  writes  from 
Lyndon,  Rutland,  that  it  was  a  very  tempeftu- 
ous  night.  Men  ringing  the  bells  at  Ridlington 
church,  befide  the  wind  and  rain,  heard  a  moft 
affrighting  noife,  as  if  the'fteeple  was  tumbling 
down,  which  made  them  all  run  out  of  the 
church.  The  fame  noife  was  heard  by  others, 
in  their  houfes,  in  the  fame  town. 

December  18.  an  earthquake  faid  to  to  be 
upon  the  river  Wye  in  H.erefordJhirey  attended 
with  a  great  rumbling  noife,  to  the  aftonifh- 
ment  of  the  neighbourhood,  who  thought  the 
world  at  an  end.  A  cliff  with  the  trees  grow- 
ing on  it,  were  ftruck  down  into  the  river. 

Thus 
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Thus  we  have  recounted  a  fhort,  and  gene- 
ral view,  of  this  moft  wonderful,  and  to  many 
perfons  and  places,  fatal  effects  of  this  great 
power  of  nature,  which  we  call  an  earthquake  : 
chiefly  on  that  Nov.  1 .  The  name  of  earth- 
quake given  by  our  anceftors  was,  with  much 
greater  propriety,  than  ufually  attended  to; 
and  which  carries  evident  tokens  of  its  true, 
and  genuine  caufe. 

We  have  fince  loft  fight  of  it,  by  our  de- 
fcriptions  deriv'dfrom  a  prepoflfeffion,in  favour  of 
a  wrong  caufe  ;  fiery  eruptions,  vapors,  gaping 
ground,  and  the  like.  Whereas  'tis  really  a 
quaking,  or  tremor  only  of  the  earth,  of  the 
furface  of  the  earth  :  not  like  the  rending, 
and  explofion  of  a  mine  of  gunpowder,  at 
the  Siege  of  a  town,  which  toffes  up  all  be- 
fore it,  or  above  it,  men,  ftones,  and  earth, 
into  the  open  air. 

We  have  only  recited  the  places,  and  chief 
circumftances,  which  fhow  its  caufe :  which 
we  are  to  underftand,  as  a  merely  fuperficial 
vibration:  no  chafms,  finking:  of  towns,  cities 
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mountains,  rivers,  or  the  like  fanciful  appear- 
ances. But  hiftoriography  is  not  the  only  pur- 
pofe  of  the  Society.  We  muft  endeavour  to 
find  out  the  caufes  of  things. 

It  is  indubitably  owin^  to  the  power  of  elec- 
tricky,  exerted  in  the  atmofphere ;  the  fame  as 
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makes  thunder  and  lightning.  This  power  fub- 
fifts  in  a  vibration.  The  ftronger  and  more 
foiid  the  matter  excited  by  it,  the  ftronger  are 
the  vibrations.  Whence  cathedrals,  churches, 
palaces,  goals,  caftles,  towers,  rocks,  ftone- 
houfes,  and  firmer  kind  of  buildings  fufFer 
in  oft,  and  firft :  juft  as  the  philofopher  fome 
time  fince,  applying  a  cannon,  inftead  of  a 
flighter  conducter,  in  his  electrical  experiments, 
met  with  his  fate,  from  the  violence  of  the 
fhock. 

That  thefe  portents  of  nature  always  happen  ; 
in  a  calm,  in  dry  weather :  that  the  cattle  in 
the  fields  are  affrighted  at  it  3,  that  the  prelude 
is  a  moft  horrible  noife  :  that  it  affects  ducks, 
and  geefe  above  water,  fifties  in  the  water, 
fowls  in  the  yard,  birds  in  the  air  -,  all  fhows 
an  aerial  caufe. 

The  fame  is.  pronounced  of  the  ficknefs,  ver- 
tigo and  the  like,  feizing  men  and  women,  es- 
pecially of  weak  conftitutions,  in  childbed,  or 
lately  handled  with  a  difeafe  :  of  which  I  know 
feveral  inftances,  befides  thofe  commonly  re- 
cited :  that  balls  of  fire,  corufcations  accom- 
pany :  that  a  quarter  of  the  globe  was  here  af- 
fected at  the  fame  time,  both  land,  and  ocean  ; 
Britain,  Ireland,  from  Norway  to  Morocco, 
and  Barbado.es  Ifland :  that  bells  rang  in  ftee- 
ples,  in  houfes,  chandeliers  vibrated  in  churches.: 

that 


Earth  qjjakes.  31 

that  this  efFe&ive  power  runs  along  rivers,  fea- 
fhores,  touches  maritime  places  chiefly  ;  indeed 
all  its  appearances  whatsoever  confider'd  free 
from  old  prejudice,  effectually  difcharge  fub« 
terraneous  fires,  pyrites  and  cinnaber,  from 
blame ;  and  affert  the  ele&rical  fhock,  its  ge- 
nuine caufe. 

They  that  can  fancy  fuch  fires  running  a- 
crofs  the  folid  globe  from  Cornwall  under  the 
ocean,  to  Barbadoes,  to  Portugal,  Africa,  Nor- 
way, like  fquibs  in  the  air  acrofs  a  ftreet,  are 
not  to  be  argued  with. 

On  the  nth  November  this  year,  a  fmart 
fliock  of  an  earthquake  at  Philadelphia  in  the 
WeJI-Indies.  The  like  at  the  fame  time  at  New 
York.     The  fame  in  New  England,  at  Bojlon. 

The  fame  was  felt  at  the  fame  time,  at  Nor* 
den  Syjfel  in  Iceland.     A  violent  fhock  at  Hufe- 
ivigy  and  upon  the  water.     We  can  acknow- . 
ledge  no  other  than  an  aerial  caufe  to  touch 
countries  fo  diftant. 

From  the  journal  book  of  the  (hip,  the  Queen 
of -Hungary  y  Capt.  Veale,  I  received  this  extract. 
It  lay  under  the  Kings  palace  oxLijbon,  Nov.  i, 
iaft.  The  weather  more  ferene  and  calm  than 
ufual.  About  40  minutes  after  9  in  the  morning 
the  fhock  began,  with  a  ftrange  and  frightful 
rumbling  noife,  feeming  to  defcend  from  the  at- 
mofphere,   Toward  the  evening  a  violent  fhcck 
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completed  the  ruin  of  the  city.  It  was  pre- 
ceded, and  attended  by  mod  terrible  light- 
nings. 

And  a  great  ball  of  red  fire,  in  appearance  as 
big  as  the  fun,  was  feen. 

Thefe  were  now  vifible,  as  being  in  the  night: 
when  in  the  day  time,  invifible. 

In  fo  furprizing  an  effect  as  an  earthquake, 
and  fo  unaccountable  a  caufe  as  electricity,  a 
caufe  but  recently  confidered,  or  known,  is  it 
to  be  wondered  at,  if  fome  difficulties  occur  ? 
can  we  yet  pretend  to  unriddle  all  the  fecrets  of 
electricity ;  though  we  know  fome  :  and  in  my 
apprehenfion  are  fufficiently  clear,  as  to  the  ef- 
ficient before  us  ? 

Some  objections  there  are,  not  infuperable. 
For  inftance  -,  in  electrical  experiments  the 
ihock  is  fingle,  and  momentary;  but  earth- 
quakes are  felt  for  fome  few  minutes. 

To  anfwer  which,  we  need  not  urge  -,  how 
fear  and  frights  multiply,  and  magnify  objects, 
and  appearances.  But  fuppofe  the  vibrations 
of  an  earthquake  laft  two  minutes,  there  can 
be  no  companion,  between  our  little  apparatus 
in  experiments,  and  the  ftroke  upon  feven  hills, 
whereon  Lijbon  is  built.  The  vibrations  of 
mufical  firings  are  in  proportion  to  their  length, 
and  thicknefs :  the  fame  of  bells,  and  the  like. 
There  is  no  comparifon  between  the  fnap  in  our 

little 
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little  experiments,  and  a  fhock  upon  the  globe 
of  the  earth  5  whence  the  horrible  noife  rolling 
from  one  eminence  to  another :  as  in  the  air, 
the  thunder  is  re-echoed  from  one  cloud  to  an- 
other. 

Again,  fome  find  difficulties  from  apertures 
in  the  earth,  and  finkings  into  the  fea,  as  is  the 
cafe  of  the  key  at  Lijhon  %  and  the  like.  So  as 
to  mountains  opening,  and  rivers  of  water  gufh- 
ing  out.  I  profefs  thefe  inftances  move  me  not 
in  the  leaft,  to  derive  them  from  the  bowels  of 
the  earth.  The  eledtrical  ftroke  from  the  at- 
mofphere  muft  divide  a  key,  and  pufh  it  into 
the  fea,  or  a  ftreet  that  ftands  on  a  cliff;  as  it 
divides  rocks,  cliffs,  mountains ;  and  tumbles 
them  down,  like  as  the  above  recited  cafe  of 
Wbiteftone  cliff,  Torkjhire, 

In  mountains  we  expedt  refervoirs  of  water, 
whence  fprings  and  fountains  flow,  by  an  in- 
explicable operation  of  nature.  And  why  may 
not  electricity  pufh  rocks,  and  fmall  iflands 
into  the  fea.  Though  probably  feveral  of  thefe 
cafes  are  reported  only  from  relations,  under  a 
falfe  notion  of  the  caufe. 

Some  may  object,  that  if  the  earth  was  elec- 
:ified  on  an  earthquake,  every  perfon  ought  to 
feel  it ;  as  when  touch'd  in  the  ele<ftrical  expe- 
•iments.  But  we  know,  the  perfons  in  a  roorri 
rhere  fiach  experiments  are  try'd,  are  not  ne- 

C  2  ceffarily- 
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ceffarily  electrified.  Yet  we  find  in  earthquakes 
in  fact  many  affected,  as  if  electrify'd,  by  fick- 
nefs :  And  all  kind  of  animals  are  fully  fenfible 
of  it,  and  extremely  difturbed. 

Sometime,  the  cafe  of  Herculaneum,  andfuch 
fancied  accidents  are  quoted,  as  places  funk, 
by  force  of  an  earthquake.  But  this  is  an  er- 
roneous pofition.  The  city  remains  intire.  It 
was  not  fhaken  in  its  laft  catajirophe,  but  buried 
in  the  lava  poured  upon  it  from  mount  Vejuvius* 
Thefe  and  fuch  like,  are  little  objections,  which 
it  is  not  worth  while,  to  be  elaborate  in  anfwer- 
ing ;  as  having  no  foundation  on  principles  of 
philofophy. 

i  May  1751,  I  received  a  letter. from  Peter- 
borough,  by  order  of  the  literary.  Society  there, 
with  an  account  of  a  woman  at  Sutton  by 
Wansford)  who  had  been  quite  deaf  for  two 
years  laft  part,  but  was  perfectly  reftored  to  her 
hearing,  on  Sunday  30  September  preceding, 
being  the  day  of  the  earthquake  there.  She 
found  herfelf  reftored  half  an  hour  before  the 
ihock. 

April  1751,  we  had  an  account  from  Eden- 
burgh,  of  a  perfon  reftored  to  the  ufe  of  fpeech, 
from  a  refolution  of  the  nerves,  by  electrify- 
ing. His  name  Robert  Mowbray,  Thefe  and 
many  like  cafes  confirm  bur  reafoning. 

Though 
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Though  the  power  that  produces  thefe  ama- 
zing ftruggles  in  the  elements,  be  manifeftly 
one,  and  the  fame,  yet  it  admits  of  fome. dif- 
ference in  its  adlion ;  not  only  as  it  may  be 
more,  or  lefs  forcible,  of  more  or  lefs  extent, 
or  as  to  the  different  objeft  of  its  adlion,  but 
likewife  in  its  manner.  And  this  points  out 
fome  names  of  diftinftion,  which  are  at  leafl: 
ufeful,  in  all  parts  of  learning  and  philofophy. 

1 .  We  may  therefore  denominate  one  of  thefe 
appearances,  the  air-quake.  This  mows  itfelf 
only  in  the  air,  in  a  moft  horrible  rumbling 
noife,  like  many  cannon  let  off,  echoing  from 
one  hill  to  another.  It  may  be  called  ter- 
reftrial  thunder.  The  earth  feels  not  its  force, 
or  but  flightly,  or  partially,  here  and  there ; 
muft  not  be  thought  to  be  in  a  proper  ele&ric 
ftate,  and  therefore  not  fully  fufceptible  of  the 
fhock.  This  is  owing  to  a  preceding  rainy, 
moift  feafon :  which  is  always  adverfe  to  elec- 
tricity. 

A  loud  clap  of  thunder  in  the  atmofphere,  may 
be  heard  over  a  circle  of  500  miles  diameter. 
The  fame  clap  difcharged  at  the  furface  of  the 
earth  the  iftof  Augufi  laft,  was  heard  all  over 
the  counties  of  Lincoln  and  Rutland  -,  and  part 
of  all  the  circumjacent  counties.  It  arofe  to  an 
earthquake,  wherever  the  ground  was  in  a  pro- 
per 
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per  difpofition  for  it,  more  or  lefs.  They  that 
can  fuppofe  this  phenomenon  to  arife  from  under- 
ground, are  not  to  be  argued  with. 

2.  A  fecond  kind  we  may  call  a  water  quake  \ 
which  exerts  itfelf  in  the  air,  and  water,  as  this 
on  Nov.  1.  with  us;  caufing  a  moft  vehement 
agitation  of  that  element,  lifting  it  up,  and 
throwing  it  down  by  pulfes,  toffing  it  over  the 
banks  of  canals,  whirling  about  fhips,  and 
boats,  (baking,  and  da(hing  them  one  againft 
another,  (lirring  up  the  water  from  the  very 
bottom  :  railing  it  from  the  bottom  of  Wells? 
and  the  like. 

This  appearance  occurs  in  the  middle  of  the 
ocean  :  on  the  land,  here  and  there  accompa- 
nied with  real  (hocks  of  an  earthquake,  where- 
ever  the  earth  is  in  an  ele&ric  (late.  Thisfba^ 
nomenon   muft  acknowledge   the  fame  aerial 


origin. 


The  water  is  a  ready  objed:  of  its  force, 
both  from  its  mobility,  and  from  its  folidity. 
It  chufes  to  run  up  rivers,  to  any  length  :  to 
run  along  the  (bores,  as  ready  conductors. 
They  that  can  fancy  fubterraneous  boilings  like 
a  culinary  fire,  under  all  the  canals,  lakes,  ri- 
vers, fea- (bores,  and  the  ocean,  arTedted  at  the 
fame  time,  over  a  quarter  of  the  globe,  efpe- 
cially  in  the  veffels  of  water  prepar'd  for  brew- 
ing, are  not  to  be  argued  with. 

We 
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Wc  are  to  conceive,  that  the  electric  power 
falls  furioufly  on  the  water,  by  reafon  of  the 
extreme  folidity  of  the  component  particles  of 
that  moft  wonderful  fluid  element :  whofe  folc 
property  it  is,  of  all  matter,  to  be  abfolutely 
incompreffible.  Hence  it  more  readily  at- 
tracts, and  affifls  the  vehemence  of  the  elemen- 
tal, electric  fire.  Hence  it  fo  readily  falls  on 
rocks,  mountains,  fteel,  folid  buildings,  metals, 
the  bones,  and  joints  of  animals,  and  whatever 
is  of  moll  fpecific  gravity. 

This  therefore  caufes  a  thump  at  the  bottom 
of  a  fhip  in  the  fea,  as  if  ftriking  on  ground  ; 
this  (hakes,  and  quivers  the  mails,  like  an  afpen 
leaf. 

3.  The  third  diverfity,  we  call  properly  the 
earthquake :  a  tremor  of  the  furface  of  the  earth, 
accompanied  with  the  two  preceding,  efpeci- 
ally  the  firfl,  the  rumbling  noife.  Thefe  un- 
dulations are  boundlefs,  as  to  fpace,  time,  or 
violence  5  as  far  as  the  earth  is  prepar'd  to  re- 
ceive them.  For  if  a  mufical  firing  be  not 
rightly  ftretcht,  it  has  no  tone.  So  a  wire  in 
electrical  experiments  never  fo  far  extended,  re- 
ceives the  touch,  through  its  whole  length. 

It  cannot  be  hard  to  obferve,  that  all  confi- 
derations  fhow  the  impoffibility  of  a  fire  under- 
ground perpetrating  thefe  dire  calamities  of 
earthquakes.     The  like  as  to  the  agitation  in 

the 
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the  waters,  which  was  perceiv'd  even  in  great 
veffels  of  water  for  brewing  :  and  more,  even 
in  lead  when  in  fufion,  at  that  fame  inftant  of 
time,  as  I  was  credibly  informed. 

We  muft  likewife  affirm,  that  the  fire,  and 
fmoak  of  vulcano's,  is  the  effed:  of  the  eleftri- 
cal  ftroke,  not  the  caufe.  The  great  noife  is 
prelufive  of  the  fire,  that  kindles  their  com- 
ponent fulphurs,  at  the  very  fummit ;  like  a 
match  of  brimftone  ftruck  by  a  flint  and  fteel. 
Nor  can  there  be  any  fire,  low  in  the  earth, 
where  there  is  no  conveyance  of  air,  no  more 
than  in  an  exhaufted  receiver.  And  though 
fires  are  found  in  the  bottom  of  coal-mines, 
and  the  like,  where  the  air  can  deicend ;  yet 
we  never  hear  of  earthquakes  caus'd  by  them. 

4.  A  fourth  kind,  I  hold  to  be  what  we 
vulgarly  call  a  waterfpout,  which  is  feen  both  on 
the  water,  and  on  the  land.  'Tis  a  partial  ex- 
ercife  of  the  aerial  power,  that  lifts  up  the  wa- 
ter in  the  ocean,  rivers,  wells,  canals.  A  An- 
gle vortex  or  column,  fometimes  vifible  of  a 
great  height. 

In  the  accounts  from  Cadiz  and  other  places,  I 
the  water  is  feen  coming  from  the  great  ocean, 
like  a  mountain,  and  when  at  the  fhore  cover- 
ing the  land  :  and  many  of  thefe  like  columns 
or  ridges  50  or  60  foot  high,  more  or  lefs,  fuc- 
ceeding  one  another.  The  like  appearance 
cateris  paribus  in  lakes,  canals.     All  thefe  are 

owing 
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twing  to  the  fame  aerial  power  that  makes  the 
water-fpouts. 

All  thefe  four  kinds  proceed  from  the  fame 
caufe,  under  fome  differing  circumftances,  An- 
gle, or  complex,  greater  or  leffer.  The  ratio- 
nale of  them  we  leave  to  further  difquifition> 
content  to  point  out  fome  of  them,  and  enu- 
merate their  /pedes. 

I  fliall  mention  a  pertinent  obfervation  of  our 
friend  the  learned  Dr.  Pocock,  archdeacon  of 
Dublin ;  in  his  excellent  defcription  of  Egypt, 
pag.  195. 

It  has  hardly  been  known,  fays  he,  that 
they  had  any  earthquakes  which  did  mifchief, 
in  Egypt ;  and  thofe  that  rarely  happen'd 
were  fcarce  perceivable.  But  in  January 
1740,  they  had  three  great  fhocks,  imme- 
diately, one  after  another  5  which  threw 
down  fome  mofques,  and  feveral  houfes.  It 
being  a  year  of  fcarcity  (therefore  dry,  from 
failure  of  the  Nik)  all  the  people  prayed 
for  plenty  of  corn.  As  they  have  a  ftrange 
"  notion,  that  at  fuch  times,  the  Heavens  are 
opened,  and  their  prayers  heard." 
Afluredly,  this  notion  of  the  Egyptians  may 
be  accounted  orthodox,  as  well  as  philofophi- 
cal.  They  look  upwards  for  the  caufe,  as  well 
as  the  ufe,  to  be  made  of  thefe  extraordinary 
movements,  under  our  feet,    Happy  are  we, 
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if  we  think  in  the  fame  manner.  It  may  pu 
us  in  mind  of  one  circumftance,  feen  generally 
throughout  all  that  we  have  hitherto  fpoke  of. 
The  chief  inftances  of  earthquakes  are  notori- 
ouily  directed  to  cities,  great  and  rich  owns, 
places  of  traffick  and  concourfe,  that  the  nu- 
merous inhabitants  may  be  induc'd  ferioufly  to 
take  warning  at  fuch  judgments,  and  apply  to 
the  Divine  Being,  whofe  majejly  is  as  his  mercy. 

Is  it  not  a  manifeft  intimation  of  a  fuper- 
natural  hand,  that  directs  thefe  natural  caufes, 
thefe  elemental  convulfions  ;  and  of  infinite 
goodnefs ;  when  in  the  almoft  univerfal  deftruc- 
tion  of  the  city  of  Sevil>  for  inftance,  only  four 
perfons  loft  their  lives. 

To  come  home,  how  ought  we  to  adore  the 
good  providence  of  God,  who  fpar'd  us  of 
this  ifland,  in  fo  wonderful  a  manner  !  turning 
what  we  reckon'd  a  calamity,  into  the  greateft 
blefiing ;  I  mean  the  rainy  fcafon  laft  winter, 
and  fpring,  and  furnmer,  and  autumn,  and  the 
preient  winter,  which  we  may  juftly  conclude, 
fav'd  us  from  the  hideous  ruin  of  the  more 
fouthern  climates. 

Even  in  the  extreme  catafirophe  of  Li/hony 
where  more  than  40,000  perfons  are  moft  mi- 
ferably  perifh'd,  about  a  fcore  only  of-  our 
countrymen  are  involv'd  in  the  number.  And 
the  only  buildings  left  {landing,  are  the  Englifh 
and  Dutch  proteftant  chapels.  I 
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I  fihall  conclude  this  effay,  with  a  piece  of 
criticifm  reminded  by  a  learned  friend  Mr.  Woolfe. 
We  have  feen  universally,  that  all  thefe  earth- 
quakes and  agitations  happen  in  a  ferene  Iky. 
We  have  afferted  their  caufe  to  be  eledrical 
ftrokes  from  the  atmofphere,  the  fame  as  thun- 
der and  lightning.  Now,  that  thunder  and 
lightning  which  produces  earthquakes,  is  found 
in  a  clear  fky,  free  from  clouds,  was  known  to 
that  great  genius  Horace,  as  appears  very  fairly, 
from  ode  xxxiv.  of  firft  book;  but  not  com- 
monly underllood,  from  want  of  a  true  point- 
ing.    Thus, 

Parous  deorutn  cultor  &  infrequens, 

Infanientis  dumfapi entice 

Confultus  erro ;  nunc  retrorfum 
Vela  dare,  at  que  iter  are  curfus 

Cogor  reliclos.     Namque  Diefpiter 

Jgni  corufco  nubila  dividens 

Plerumque  ;  perpurum  tonantes 
Egit  equos,  volucremque  currum, 

^uo  bruta  telliis,  &  vagaflumina 

%uo  Styx  &  invifi  horrida  Tcenari 
Sedes,  Atlanteuf que  finis 
Concutitur. 

A  comma  is  ufually  put  after  the  word  divi- 
dens but  erroneoufly.  Mr.  Baxter  difcerned,  it 
ought  to  be  after  the  word  pkrumq-,  otherwife 

'tis 
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tis  not  agreeable  to  that  good  fenfe  we  ought  td 
find  in  our  poet :  and  it  now  mows  he  was  a 
philofopher  too. 

It  may  thus  be  tranflated,  and  too  well  ao 
commodated  to  the  prefent  times. 

Seldom  dolobferve  the  facred  day, 

And  when  at  Temple,  fmall  devotion  pay 

To  the  great  Deity  ;  but  rather  ftand 

A  hero  in  the  unbelieving  band  $ 

From  terrors  of  a  future  judgment  freed, 

To  Epicurus,  I  refer  my  creed  : 

But  all  in  vain.     For  hitherto  great  Jove* 

Who  o'er  the  clouds  his  thund'ring  chariot 

drove  ; 
Of  late  his  fierceft  lightning  has  been  (ccn 
To  dart  impetuous,  thro'  the  iky  ferene. 
The  folid  earth  an  awful  tremor  feels, 
The  rivers  dance  before  his  chariot  wheels. 
To  Aj rick's  fhores  the  rapid  mock  extends 
E'en  to  the  dreadful  Stygian  cave  defcends. 
The  yawning  realm  of  Tanarus  appears 
Awakens  confcience  with  unufual  fears. 

Read  at  the  Royal  So- 
ciety, January  15,  \flf    StukdeV. 

1756.  3 
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^M^C"^  T  may  perhaps  be  thought  fome- 
S  I  w  thing  particular,  that,  as  a  Reply  to 
u  w^j(  the  Monthly  Review  was  intended, 
why  it  did  not  appear  till  two  Years 
after  :  To  w7hich  I  anfwer ;  I  had  for  a  con- 
siderable Time  after  the  Publication  of  that 
Review,  given  over  all  Thoughts  of  making 
any  Reply  to  it ;  but  being  in  Company  with 
a  Gentleman  of  my  Acquaintance,  he  thought 
proper  to  tell  me,  my  Book  on  Electricity 
was  (to  ufe  his  own  Expreffion)  knock'd 
o'the  Head  by  the  Monthly  Review.  This 
harfli  Reflection  caufed  me  to  tell  him,  I  was 
very  fure  the  Authors  of  that  Review  knew 
but  very  little  of  Electricity,  for  othcrwife 
they  would  never  have  condemned  mej  and 

A  2  that 
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that  Part  of  my  Pamphlet  relating  to  the 
-Production  of  Electricity,  for  not  being  ex- 
plained according  to  the  Principles  of  the 
Newtonian  Philofophy,  which,  as  I  might 
well  fay,  was  becaufe  I  had  not  performed  an 
Impoffibility,  and  that  I  was  able  to  prove 
as  much  from  Sir  Ifaac  Newton  s  own  Words, 
and  that  the  Laws  by  which  fuch  a  fubtile 
Spirit  a£ted  were  not  then  known,  for  Want 
of  proper  Experiments ;  fo  that  after  Rea- 
foning  with  the  Gentleman  fome  little  Time, 
he  told  me,  if  what  I  faid  could  be  proved, 
I  was  to  blame  if  I  did  not  return  an  An- 
fwer  to  that  Review,  or  to  the  fame  Effect. — 
This  was  what  determined  me  to  make  a  Re- 
ply to  their  Charge ;  but  what  protracted  the 
Time  to  fo  great  a  Length,  was  almoft  con- 
tinual Interruptions. 

However,  on  the  whole  I  had  reafon  to  be- 
lieve, that  the  length  of  Time  before  I  made 
my  Reply,  anfwered  one  ufeful  Purpofe  j 
which  was,  that  fome  Things  worthy  of  Ob- 
fervation  lately  occurred  to  my  Thoughts, 
which  I  had  not  confidered  before  ;  and 
having,  after  the  Publication  of  that  Review, 
no  Hopes  of  a  fecond  Edition  of  the  Pam- 
phlet, whereby  to  communicate  to  the  Pub- 
lick  any  Amendments,  or  farther  Improve- 
ments, iince  my  firft  Impreffion,  or  rather 
my  Ability  of  writing  on  the  Subject  of  Elec- 
tricity was  condemned  $  for  though  with  fo 
little  Reafon  (as  will  appear  farther  on)  yet  I 

foon 
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foon  found  a  vifibie  Alteration  in  the  Sale  of 
the  Pamphlet  ;  fo  that  I  may  truly  fay,  my 
fecond  Attempt  on  Electricity  was  the  ill  Suc- 
cefs  of  my  firft,  on  Account  of  the  Ani- 
madverfions  made  thereon  by  that  Review. 

The  particular  Places  of  my  electrical  Ef- 
fay,  v/ith  the  Animadverfions  on  the  fame, 
are  as  follow . 

Monthly  Review  fox  Dec.  1756,  p.  561. 

Title  Page. 
"  The  fubtile  Medium  proved,  or  that  won- 
't derful  Power  of  Nature,  fo  long  ago  conjee* 
"  tured  by  the  mojl  ancient  and  remarkable 
"  Philofophers,  which  they  called  fometimes 
<f  /Ether,  but  oftner  Elementary  Fire,  verified. 
c<  Shewing,  that  all  the  diftinguijhing  and  ef 
"  fential  Qualities  afcribed  to  JEther,  by  them 
"  and  the  mojl  eminent  modern  Philosophers, 
u  are  to  be  found  in  electrical  Fire,  and  that 
"  too  in  the  utmojl  Degree  of  P erf e 51  ion ; 
<c  Giving  an  Account,  not  only  of  the  Progrefs 
cc  and  fever al  Gradations  of  Electricity,  from 
<{  thofe  ancient  Times  to  the  prefent,  but  alfo 
cc  accounting,  Fir  ft  ^  For  the  natural  Dijfe- 
<c  rence  of  electrical  arid  non-eleBrical  Bodies. 
is  Secondly,  Shewing  the  Source  or  main  Spring 
cc  from  whence  the  elediric  Matter  proceeds. 
u  Thirdly,  Its  various  XJfes  in  the  animal  Oe- 
<c  conomy,  particularly  when  applied  to  Ma* 
f  c  ladies  and  Diforders  incident  to  the  human 

t  Body. 
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*'  Body,  illufirated  by  a  Variety  of  known 
«c  Fails.  Fourthly,  'The  Method  of  applying 
tc  it  in  each  particular  Cafe.  A?id,  Laftly^ 
6C  The  federal  Objections  brought  againjl  it  ac* 
*'  counted  for  and  anfwered" 

Animadversions  of  the  Review. 

u  The  Author  has  faved  us  the  Trouble  of 
telling  the  Reader,  what  he  may  expert  td 
meet  with  in  this  Pamphlet  $  the  above  Ti- 
tle being  a  compendious  Epitome  of  the 
whole  Performance. — It  will  alfo  be  fuffi- 
cient  to  apprize  him,  that,  whatever  Dis- 
coveries may  be  contained  in  it,  are  not  de- 
livered'in  a  very  elegant  Manner.  Our 
Author  has,  in  his  Preface,  made  an  Apo- 
logy for  this,  and  candidly  owns  he  has 
been  unhappily  deprived  of  thofe  acquired 
Abilities,  of  polite  Education,  &c.  and 
adds  that,  therefore,  whatever  can  be 
plainly  and  clearly  made  appear  by  one 
in  fuch  a  Situation,  will  be  allowed  to  be 
the  Effect  of  undifguifed  Truth  only,  as 
f  depending  principally  on  Fads." 

Rema  r  k. 

Then  comes  their  infallible  Reafon  to 
prove  that  all  I  have  faid  relating  to  the  Pro- 
duction, &e.  of  the  electrical  Fluid  ftands  for 
nothing. 

An  i- 
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Animadversions. 

el  But  the  Want  of  literary  Accomplifoments, 
ec  is  not  hisoitly  Defect  ;  for  though  hefeems  to 
t'c  have  delivered  his  Sentiments  with  Candour 
cc  and  Sincerity \  yet>  at  the  fame  Time  it  ap- 
"  pears,  that  he  is  a  Stranger  to  fever al  of  the 
u  common  Principles  of  the  Newtonian  Philo* 
€6fophy,  and  confequently  but  indifferently  qua- 
"  lifted  to  account  for  the  many  furprifing 
gi  Phenomena  of  Electricity" 

Remark. 

I  mail:  own  I  was  fo  far  from  being  difap- 
pointed  at  this,  that  it  was  the  very  Thing  I 
expelled  from  fome  Zealot  or  other  for 
.the  Newtonian  Philofophy  ;  I  mean,  if  my 
Pamphlet  was  thought  worthy  of  Notice.-— 
But  is  this  arguing  like  candid  Philofophers  ? 
Is  what  appears  fo  much  like  a  Sophifm  (par- 
don the  Expreffion)  fupported  by  no  real 
Proof,  to  pafs  for  found  Reafoning  ? 

TV".  B.  This  I  call  a  Sophifm,  not  becaufe 
they  endeavoured  to  make  the  World  believe, 
that  the  Production  of  Electricity  was  not  to 
be  accounted  for,  without  the  Affiftance  of  a 
previous  Knowledge  of  the  Newtonian  Phi- 
lofophy, when  they  were  not  fure  of  it,  but 
chiefly  becaufe  of  fuch  an  Insinuation. — — 
Namely,  That  I  pretended  to  account  for  the 
whole  electrical  Phenomenon,  or5  as  they  term 
\t)  the  many  fur prifingPhcenomena  of  Electricity, 

not- 
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notwithftanding  they  at  the  fame  Time  allow 
my  Title  Page  to  be  a  juft  Epitome  of  the 
whole  Performance;  and  if  fo,  I  may  as 
juftly  appeal  to  themfelves,  whether  I  have 
been  guilty  of  fuch  an  enormous  Prefump* 
tion  or  not  $  and  I  do  affure  thofe  Gentle- 
men, I  am  fo  far  from  thinking  myfelf  capa- 
ble of  accounting  for  the  many  furprifing 
Phenomena  of  Electricity,  that  I  am  rather 
inclined  to  believe,  Electricity  has  opened  the 
largeft  Field  for  Enquiry,  that  was  ever 
known,  even  fo  great  as  probably  never  to 
be  exhaufled.     , 

That  I  expected  fome  fuch  kind  of  narrow 
Treatment,  appears  from  what  is  hinted  in 
the  Preface  of  that  Effay. 

I  had  no  Doubt  but  there  were  thofe  fo  bi- 
gotted  to  the  Newtonian  Principles,  that  would 
think  1  had  been  too  free,  and  had  not  ftuck 
clofe  enough  to  them  5  but  if  Electricians  * 
are  to  be  fhackled  and  tied  down  to  any  kind 
of  known  Principles  whatfoever,  they'll  move 
on  but  heavily  towards  a  clearer  Difcovery 
of  the  many  iurprifing  Phenomena  of  Elec- 
tricity. 

And  now  let  me  afk,  what  has  been  more 
prejudicial  to  true  Philofophy,  or  what  has 
more  retarded  its  Progrefs  than  Fa&ion,  when 
joined  with  Prejudice  and  Bigotry  ?  Is  it 
not  generally  allowed,  that  Bigotry  in  Philo- 
fophy 

*  A  Term  made  ufe   of  in  Mr.  Franklin 's  Letters, 
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fdphy  has  been  as  pernicious  in  its  Effects 
with  regard  to  Truth  as  Bigotry  in  Religion  ; 
and  notwithftanding  this3  yet  how  readily  we 
fall  into  the  fame  Error,  which  we  fo  juftly 
condemn  in  others. 

What  could  be  more  abfiird  and  ridicu- 
lous, than  the  eftabiifhing  Arijlotles  Philofo- 
phy  in  the  Schools,  in  fuch  a  Manner  that  no 
other  muft  be  admitted  -3  where  it  is  to  noPur- 
pofe,  even  at  this  Day,  to  urge  that  Sir  Ifaac 
Newton's  Philofophy  fo  greatly  excels,  as  that 
the  other  ought  to  yield  to  it. 

It  is  in  vain,  it  feems,  to  prefs  the  ftrongeft 
Reafons,  fince  Ipfe  Dixit,  pronounced  with 
a  magifterial  Air,  and  imperious  Voice,  de- 
cides all  Controverfies. 

And  don't  we  act  the  fame  Part  over  again, 
juftas  if  we  thought  Philofophy  had  received 
its  utraoft  Stretch  of  Improvement,  when  we 
admit  of  nothing  which  is  not  explained  ac- 
cording to  the  Newtonian  Principles,  but  con- 
demn it  before  we  have  considered  whether 
it  is  capable  of  being  explained  by  thefe  Prin- 
ciples or  not,  as  in  the  prefent  Cafe. 

Thus  we  obferve5  an  Ipfe  Dixit  to  be  the- 
dernier  Refort  of  the  Newtonians,  as  well  as 
the  Peripatetics  •  'and  is  the  Ne  plus  ultra,  as 
well  without  as  within  the  Schools. 

Mr.  Cotes,  In  his  Preface  to  the  Principia^ 
after  confuting  fome  of  the  Tenets  of  Des 
Cartes,  and  others,  argues  thus : 

B  "AH 
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"  All  Jbund  and  true  Philofophy  is  founded 
"  on  the  Appearances  of  Things,  which  if 
cc  they  draw  us  never  fo  much*  againft  our 
*k  Will,  thofe  Principles  are  not  therefore  to 
<f  be  laid  afide,  becaufe  fome  Men  may  per- 
ct  haps  diflike  them.  They  may  call  them, 
if  they  pleafe,  Miracles  or  occult  Quali- 
ties, but  Names  malicioufly  given,  ought 
not  to  be  a  Difadvantage  to  the  Things 
<c  themfelves:  Philofophy  muft  not  be  cor- 
€i  rupted  in  Complaifance  to  thefe  Men,  for 
cc  the  Order  of  Things  will  not  be  chang'd." 
[And  if  all  true  Philofophy  is  founded  on  Ob- 
fervations  and  the  Appearance  of  Things  :  I 
hope  I  may  without  Offence  communicate 
to  the  World  fuch  Obfervations  as  IJiave 
made  on  thefe  modern  Experiments,  parti- 
cularly fuch  as  I  had  never  feen  taken  Notice 
of  by  others.] 

cc  Fair  and  equal  Judges  will  therefore  give 
"  Sentence  in  Favour  of  this  moft  excellent 
ct  Method  of  Philofophy,  which  is  founded 
•c  on 'Experiments  and  Obfervations.  To 
"  this  Method  it  is  hardly  to  be  faid  or  ima- 
"  gined,  what  Light,  what  Splendor,  hath 
"  accrued  from  this  admirable  Work  of  our 
<c  iiliftrious  Author,*  whofe  happy  and  fub- 
Ci  lime  Genius,  refolving  the  moft  difficult 
"  Problems,  and  reaching  to  Difcoveries,  of 
lc  which  the  Mind  of  Man  was  thought  in- 
capable 

5  Sir  Ifaac  Newton, 
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*c  capable  before,  is  defervedly  admired  by 
ce  all  thofe  who  are  fomewhat  more  than  fu- 
cc  perficially  verfed  in  thefe  Matters. — The 
u  Gates  are  now  fet  open  ;  and  by  his  Means 
cc  we  may  freely  enter  into  the  Knowledge  of 
cc  the  hidden  Secrets  and  Wonders  of  natural 
cc  Things.  He  has  fo  clearly  laid  open  and 
cc  fet  before  our  Eyes  the  moft  beautiful 
"  Frame  of  the  Syftem  of  the  World,  that 
"  if  King  Alphonfas  were  now  alive,  he 
c*  would  not  complain  for  want  of  the  Graces 
f*  either  of  Simplicity  or  of  Harmony  in  it." 

And  may  we  not  with  as  great  Reafon 
truly  affirm,  with  regard  to  fuch  a  fubtile,  ac- 
tive Fluid  as  Sir  Ifaac  Newton  affirmed  to  lie 
concealed  in  the  Pores  of  all  grofs  Bodies, 
that  now  by  Means  of  the  modern  EleQri- 
city,  the  Gates  are  fet  wide  open. 

In  his  Days  fuch  an  iEther  appear'd  but 
very  imperfectly,  fince  it  was  no  otherwife 
difcernible  than  by  a  few  cafual  Effects  5  yet 
fo  manifeft  were  thofe  Effects  that  he  fpent 
no  fmall  Part  of  his  Thoughts  on  it,  endea^ 
vouring,  if  poflible,  to  find  out  fome  Means 
or  other  to  demonftrate  the  Certainty  of  the 
Doctrine  :  This  mud  be  allowed  the  Cafe, 
lince  we  find  interfperfed  in  fo  many  of  his 
Writings  fomething  concerning  the  Subject. 

But  the  Veil  which  then  fo  obfcured  the 
Subject,  is  by  Means  of  Electricity  removed, 
or  rather  quite  taken  away  5  and  that  there  is 
in  Fact  fuch  a  fubtile  and  powerful  Agent 

B  2  con- 
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concealed  in  the  Pores  of  grofs  Bodies,  ap- 
pears now  in  large  indelible  Characters,  and 
fo  plainly,  that  he  who  runs  may  read  them. 

What  an  amaiing  Difcovery  this,  and  yet 
how  neglected  !  Had  we  but  another  Sir 
Ifaac  Newton,  to  cultivate  fo  great  a  Difco- 
yery,  might  we  not  fay  with  the  Author, 
What  Light,  what  Splendor,  fhould  we  not 
reafpnably  expect  to  be  reflected  from  hence 
on  the  ftill  hidden  Secrets  of  Nature  ? 

Had  thofe  Gentlemen  Enquirers  acted  can- 
didly, thev  would,  at  the  fame  Time,  when 
they  had  affirmed,  that  the  Knowledge  of  the 
Newtonian  Principles  was  abfolutely  neceffary 
before  the  electrical  Phenomenon  could  pof- 
libly  be  explained,  have  given  full  Proof  of 
it,  or  at  leaft,  fo  far  as  to  ihew  wherein  I 
had  failed  for  Want  of  the  Affiftance  of 
thofe  Principles ;  nor  could  any  Thing  lefs 
than  fuch  a  Method  of  Proceeding,  juftify 
fuch  an  Infinuation. 

That  fuch  Kind  of  periodical  Critlcifrns 
are  exceeding  neceffary,  on  Account  of  their 
Ufefulnefs  in  pointing  out  fuch  Subjects  and 
Performances  as  appear  moft  worthy  of  Peru - 
fal,  is  fo  obvious  as  not  to  be  denied  §  yet  on 
the  other  Hand  it  will  alio  be  allowed,  that 
the  Authors  of  fuch  Reviews  ought  to  be 
endued,  not  only  with  the  greateft  natural 
Abilities,  but  Men  of  the  mod  extenfive 
^earning,  free  from  ail  Partiality  and  At- 
tachment to  Party  on  any  Consideration  what- 
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foever ;  for  otherwife  they  mud  frequently 
fruftrate  the  laudable  Work  they  have  under- 
taken, in  impofing  on  the  Public,  by  mif- 
leading  thofe  who  expert  their  Affiftance. 

'Tis  true,  thefe  are  fuch  Requifites  as  are 
rarely  to  be  met  with  in  the  fame  Perfon,  and 
very  few  Martins  are  to  be  found;  but  al- 
though this  Inconveniency  may  be  remedied 
by  a  Society  of  Gentlemen,  well  fkllled  in  all 
the  different  Parts  of  Learning,  and  by  that 
Means  nothing  might  be  cenfured  but  what 
is  firft  carefully  examined  ;  yet  this  does  not 
appear  to  be  the  prefent  Cafe  ;  and  although 
I  mould  be  forry  to  make  any  Reply  that 
fliould  feem  to  have  the  leaft  Tindlure  of  ill 
Nature,  yet,  in  Vindication  of  my  Perfor- 
mance in  particular,  and  in  Juftice  to  the 
Caufe  of  Electricity  in  general,  I  cannot  help 
being  fo  plain  as  to  fay,  thofe  Gentlemen  ap- 
pear, in  great  Meafure,  Strangers  to  Eleflri- 
city  ;  for  otherwife  they  muft  have  been  im^ 
iible,  that  after  having  made  a  fufficient 
Number  of  thofe  Experiments  with  due  At- 
tention, it  was  very  poffible  to  acquire  fo  much 
Knowledge  of  its  natural  Properties,  as  to  be 
able  to  meafure  and  compare  it  with  the 
iEther  as  defcribed  by  Sir  Ifaac  Newton^  and 
by  that  Means  to  difcern  whether  they  are 
one  and  the  fame,  or  two  diftind:  fubtile 
Fluids  5  and  this,  without  fuch  a  previous 
Knowledge  of  the  Newtonian  Philoiophy. 
Had  they  been  fkilled  in  Electricity,  furely 
they  would  have  given  a  fmall  Specimen  of 

if, 
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it,  by  defcending,  atleaft,  tofome  few  Parti- 
culars, rather  than  fuch  general  Terms,  and 
condemning  all  by  the  Lump. 

Since  Sir  Ifaac  Newton  fuppofes  a  certain 
fubtile,  adh've,  and  powerful  Matter,  con- 
stantly reiiding  in  the  Pores  of  grofs  Bodies, 
and  as  the  modern  Electricity  fo  undeniably 
proves  the  Truth  of  it,  I  thought  I  might 
boldly  affirm  they  were  one  and  the  fame 
fubtile  Fluid,  efpecially  as  the  electrical  Fluid 
is  endued  with  all  the  remarkable  Qualities 
he  afcribed  to  his  fubtile  iEther  :  If  this  was 
what  offended  thofe  Gentlemen,  I  here  faith- 
fully promife  to  retradt  all  I  have  faid  con- 
cerning it,  and  make  the  mod:  humble  Sub- 
miffion,  if  they,  or  any  one  elfe,  can  prove 
the  Exiftence  of  fuch  another  fubtile  Fluid  in 
Nature,  endued  like  this,  with  all  the  effen- 
tial  Properties  afcribed  to  iEther  -3  but  if  no 
other  fuch  Fluid  is  to  be  found,  'tis  prefumed 
I  have  a  Right  to  infift,  that  my  Conclufions 
concerning  their  Samenefs  are  juft  ;  for  thus 
far  I  am  well  afTured  Sir  Ifaac  Newton  s  Prin- 
ciples will  fupport  me. 

But  they  little  thought  that  when  this  was 
proved  I  might  have  gone  much  greater 
Lengths,  and  on  a  firm  Foundation,  viz.  I 
might  have  infifted,  that  this  fubtile  Fluid 
operates  rather  as  a  Spirit  than  like  grofs  Mat- 
ter 3  and  that  the  Particles  of  Bodies  do  not 
mutually  attra&  each  other  from  any  inherent 
Qualities  in  the  Particles  themfelves,  as  is  ge- 
nerally fuppofed,  or  in  any  other  Manner  than 

as 
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as  they  are  adted  upon  by  the  Force  and 
A&ion  of  this  fubtiie  Spirit :  Though,  had  I 
proceeded  fo  far  as  to  affirm,  that  this  fubtiie, 
a&ive  Spirit,  was  the  Caufe  even  of  mufcular 
Motion  itfelf,  Sir  Ifaac  Newton  would  have 
borne  me  out,  who  thus  concludes  his  ini- 
mitable Principle. 

"  And  now  we  might  add  fomething  con- 
CA  cerning  a  certain  moft  fubtiie  Spirit,  which 
u  pervades  and  lies  hid  in  all  grofs  Bodies^ 
<e  by  the  Force  and  Adtion  of  which  Spirit, 
ct  the  Particles  of  Bodies  mutually  attraft 
cc  one  another  at  near  Diftances,  and  co-here 
if  contiguous ;  and  eledtric  Bodies  operate 
to  greater  Diftances,  as  v/ell  repelling  as 
attracting  the  neighbouring  Corpufclesj 
ct  and  Light  is  emitted,  refle&ed,  refrafted, 
"  inflected,  and  heats  Bodies  ;  and  all  Sen- 
<c  fation  is  excited,  and  the  Members  of  ani- 
"  mal  Boxiies  move  at  the  Command  of  the 
<c  Will,  namely,  by  the  Vibrations  of  this 
cc  Spirit,  mutually  propagated  along  the 
<c  folid  Filaments  of  the  Nerves,  from  the 
cc  outward  Organs  of  Senfe  to  the  Brain,  and 
<c  from  the  Brain  into  the  Mufcles.  But 
c<  thefe  are  Things  that  cannot  be  explained 
<c  in  few  Words,  nor  are  we  furnifhed  with 
that  Sufficiency  of  Experiments,  which  is 
required  to  an  accurate  Determination  and 
Demonftration  of  the  Laws,  by  which  this 
eleftric  and  elaftic  Spirit  operates."  Prin- 
rip.  Lib.  III. p.  393.  Mtf&'sTranflation. 

Is 
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Is  it  not  well  worthy  of  Remark,  that  Sir 
Ifaac  Newton  has  no  fooner  concluded  his 
Demonftrations  of  the  Laws  of  Bodies,  but 
he  tells  us  of  another  Kind  of  fine  fubtile  a&ive 
Matter  in  Nature,  fo  different  from  the  Mat- 
ter with  which  thofe  Bodies  he  had  been 
treating  of  were  cornpofed,  as  if  he  imagined 
it  belonged  to  another  Clafs  of  Beings. 

This  adive  Agent  appears  to  him,  as  the 
Life  or  Soul  of  common  Matter,  viz,  "  By 
•'  the  Force  and  Aclion  of  this  fubtile  Spirit, 
cc  the  Particles  of  Bodies  mutually  attract  each 
"  other*"  And  does  he  not  here  plainly  de- 
clare, that  the  Laws  of  Motion  which  he 
had  been  taking  fuch  indefatigable  Pains  to 
explain,  and  to  which  all  common  Matter 
was  fubject,  were  by  no  Means  the  fame  Laws 
by  which  the  ele&ric  and  elaftic  Spirit  was 
governed. 

May  we  not  then  from  hence  fafely  in- 
fer, that  the  Newtonian  Principles  are  fo  far 
from  being  abfolutely  neceffary  to  aflift  when 
this  electric  Spirit  is  to  be  explained,  that 
they  feem  rather  incapable  of  it ;  as  Sir  Ifaac 
Newton  himfelf  tacitly  owns,  when  he  tells 
us,  "they  were  not  then  fur  nijhed  with  fuch  a 
<l  Sufficiency  of  Experiments  as  was  neceffary 
<c  to  determine  and  demon/irate  the  Laws  by 
<£  which  it  operates  ;"  Nor  indeed,  were  he 
flill  living  to  fee  fuch  an  electric  and  elaftic 
fubtile  Fluid,  actually  produced  from  the 
Pores  of  grofs  Bodies,  would  it  be  poffible 

for 
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for  him  to  determine  and  demonftrate  the 
Laws  by  which  it  operates,  were  he  to  be 
tied  down  to  any  known  Principles  whatever 
relating  to  groffer  Matter. 

And  to  fay  the  Truth,  we  now  feem  tho- 
roughly convinced,  that  to  furnifh  out  fuch  a 
Sufficiency  of  Experiments  was  no  otherWay 
to  be  effected,  than  by  Means  of  Electricity* 
which  was  what  Philofophers  were  not  then 
aware  of,  notwithftanding  Electricity  was  in 
no  fmall  Perfection  in  Mr,  Hawkejhees  Time* 
and  after  him  brought  to  much  greater  Per- 
fection by  others,  and  at  Length  inflamma- 
ble Liquids  were  kindled  by  it  -,  yet,  as  in  all 
this  Time  no  confiderable  Force  was  obferved 
in  it,  'twas  hardly  poffible  to  think  it  fo  pow- 
erful an  Agent  as  it  afterwards  proved ;  con-* 
fequently  none  imagined  it  to  be  the  fubtite 
and  powerful  ^ther  of  Philofophers, 

But  after  the  Leyden  Experiment  was  dif- 
covered,  i.  e.  after  a  Method  was  revealed  to 
Van  Muffchenbroek  (pardon  the  Expreffion) 
to  collect,  arreft,  and  detain  a  Quantity  of  it  j 
and  particularly  after  that  Method  was  im- 
proved with  large  Glafs  Jars,  whereby  a  much 
greater  Quantity  was  detained  than  in  the 
LeydenVidX,  which  fir  ft  difcovered  the  Force* 
After  the  above  Improvements,  I  fay,  the 
Force  appeared  to  be  fo  great  as  fcarcely  to 
be  equalled  by  any  Thing,  and  out-done  by 
nothing;  fo  that  when  compared  with  the 
iEther,  as  defcribed  by  Sir  Ifaac  Newton,  it 
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Was  obferved  to  tally  with  it  to  the  greateft 
Exa&nefs,  even  in  its  moft  effential  Proper- 
ties ;  fuch  as  extreme  Rarity,  Subtilty  and 
Velocity,  remarkable  Activity,  and  furprifing 
Elafticity  ;  confequently,  according  to  Sir 
Ifaac  Newton's  own  Rule,  it  muft  neceffarily 
be  what  I  had  attempted  to  prove,  namely, 
the  very  iEther  itfelf  -,  for,  according  to  his 
firft  Rule  of  Reafoning  in  Philofophy, 

"  We  are  to  admit  no  more  Caufes  of  na- 
<c  tural  Things,  than  fuch  as  are  true,  and 
€C  fufficient  to  explain  their  Appearances. 

"  To  this  Purpofe  the  Philofophers  fay, 
<c  that  Nature  does  nothing  in  Vain,  and 
"  more  is  in  Vain  when  lefs  will  ferve  ;  for 
ci  Nature  is  pleafed  with  Simplicity,  and  af- 
u  feds  not  the  Pomp  of  fuperfluous  Caufes." 
Princip.    Book  III.  Rule  I.  p.  202. 

Nor  am  I  yet  fenfible  wherein  I  tranf- 
grefs  Sir  Ifaac  Newton's  Rules,  in  proceeding 
to  Inferences  and  Conclufions,  after  having 
made  Experiments  with  due  Attention,  for 
this  alfo  is  what  I  am  taught  by  that  greateft 
of  Philofophers. 

In  experimental  Philofophy  we  are  to 
look  upon  Proportions,  collected  by  general 
Induction  from  Phenomena,  as  accurately, 
or  very  nearly  true,  notwithstanding  any 
contrary  Hypothefes  that  may  be  imagined, 
<c  till  fuch  Time  as  other  Phenomena  oc- 
Cc  cur,  by  which  they  may  either  be  made 
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**  more  accurate,  or  elfe  liable  to  Exception." 
Princip.  Book  III.  Rule  IV.  p.  205. 

The  fame  Rule  Mr.  Martin  thus  ex- 
plains: "  Propofitions  and  Conclufions  de- 
<c  duced  from  actual  Experiments,  muft  be 
<€  efteemed  true  and  accurate,  notwithftand- 
"  ing  any  Hypothefes,  or  received  Suppofi- 
c<  tions  to  the  contrary  ;  and  muft  be  infift- 
cc  ed  on,  till  fome  other  Phenomena,  either 
c<  render  them  more  accurate,  or  liable  to 
cc  Exception.,,  Philof.  Gram.  Edit.  II.  p.  16. 

Confequently  according  to  fuch  Reafon- 
ing,  I  have  not  only  a  Right  to  infift  on  my 
general  Conclufions,  but  it  is  my  Duty  :  I 
am  told,  I  muft  infift  on  them  till  fome 
other  Phenomena,  either  render  them  more 
accurate,  or  elfe  liable  to  Exception  ;  there- 
fore till  then,  they  muft  reft  where  I  have 
left  them. 

This  Rule  <c  Sir  Ifaac  Newton  tells  us 
<c  muft  be  obferved,  that  the  Argument  of 
cc  Induction  may  not  be  evaded  by  Hypo- 
cc  thefes;"  confequently  if  they  are  not  to 
be  evaded  by  Hypothefes,  much  lefs.  are 
they  to  be  evaded  by  what  falls  fo  much 
fhort  of  an  Hypothefis,  viz.  a  loofe  indeter- 
minate way  of  arguing,  fupported  with  no 
one  fingle  Proof. 

Again.  "  If  no  Exception  occur  from 
ci  Phenomena,  the  Conclufion  may  be  pro- 
"  nounced  general . —  But  if  at  any  Time 
cc  afterwards  any  Exceptions  fhall  occur  from 

C  2  «c  Ex- 
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cc  Experiments,  it  may  then  begin  to  be 
tc  pronounced  with  fiich  Exceptions  as  oc- 
iC  cur/'     Optics,  Edit.  III.  p.  380. 

Such  generous  and  found  Reafoning  h 
highly  worthy  of  its  great  Author ;  here 
is  good  Quarter  allowed  to  the  Experiment 
talift,  with  Encouragement  for  him  to  pro- 
ceed in  his  Refearches,  inftead  of  uftng  all 
the  Means  in  his  Power  to  intimidate  him 
who  is  endeavouring  to  propagate  what  he 
has  experienced  in  ufeful  Knowledge. 

Having  thus  far  proved  the  Validity  of  my 
grand  Affertion,  to  wit,  that  the  electrical 
Fluid,  and  Sir  Ifaac  Newton  §  iEther,  are  one 
and  the  fame  Thing,  it  is  prefumed  I  may 
take  it  for  granted  ;  efpecially  fince  there  is 
not  the  leaft  Shadow  of  Probability  of  any 
other  Fluid  like  this,  refiding  in  the  Pores  of 
grofs  Bodies ;  endued  with  all  the  Marks 
and  diftingui(hing  Characleriftics  of  iEther ; 
and  which,  according  to  Sir  Ifaac  Newton 's 
firft  Rule  of  Reafoning  above- mentioned^ 
muft  be  unphilofophical  to  fuppofe,  *  as  will 
farther  appear :  I  (hall  therefore  hencefor- 
ward, fuppofe  them  one  and  the  fame,  and 

fome- 


*  Sir  Ifaac  Newton  expofes  the  Opinion  of  two  diflindl 
iEthers  in  Nature,  his  Words  are, 

f?  How  two  Others  can  be  diffufed  through  all  Space, 
ff  one  of  which  acts  upon  the  other,  and  by  Confequence  is 
"  re-acled  upon  ;    without  retarding,  Shattering,  difperiing 

and  confounding  one  another's  Motions,  is  inconceivable.' ? 


Optics,  Qua.  28. 
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fometimes  call  the  electrical  Fluid  by  the 
Name  of  iEther. 

That  thofe  Gentlemen  are  egregioufly 
miftaken;  and  that  what  they  affume  and 
take  for  granted  with  fuch  an  Air  of  AfTu- 
rance,  (viz.  that  to  explain  Electricity  the 
'Newtonian  Principles  are  abfolutely  necef- 
fary)  has  no  Foundation,  will  more  plainly 
appear  by  inftancing  in  a  few  other  Particu- 
lars. 

Sir  Ifaac  Newtoris  Axioms,  or  Laws  of 
Motion,  it  is  prefumed,  are  allowed  as  fun- 
damental Principles,  and  yet  how  repugnant 
to  the  Laws  obferved  by  the  eleclrical  Fluid, 
do  forne  of  them  appear,  when  compared 
therewith ;  namely, 

1  ft.  Law  of  Motion   of  the   Inertias  of 

Bodies. 

<e  Every  Body  per/ever es  in  its  State  of 
<c  Rest,  or  of  Uniform  Motion  in  a 
cc  right  Liner     Princip.  Book  I.  p.  19. 

But  neither  Philofophers  or  Experience  in- 
form us,  that  the  fubtile  fluid  iEther  is  ever 
at  reft  ;  on  the  contrary,  Philofophers  al- 
ways fpeak  of  it  as  reftlefs,  and  in  perpetual 
Motion,  but  not  in  uniform  Motion,  and  in 
a  right  Line  ;  and  it  may  be  truly  faid,  that 
inftead  of  the  Inertia?,  (common  to  all  grofs 
Matter)  nothing  appears  in  the  eleclrical 
Fluid,  but  real  Activity.     Again, 

3d- 
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3d.  Law  of  Motion  on  Action  and  Re- 
action. 

"  To  every  ABion  there  is  always  oppofed  an 
u  equal  Re-aBion  -,   or  the  mutual  ABions  of 
cc  two  Bodies y  upon  each  other  >  are  always  e- 
€e  qual,    and   direBed   to    contrary   Parts." 
Page  20. 

This  Axiom,  although  never  obferved 
to  deviate  with  refpect  to  grofs  Bodies  ;  not 
only  as  to  thofe  Bodies  among  themfelves, 
but  between  grofs  bodies  and  the  Air,  or  At- 
mofphere  likewise,  which  both  refifts,  and 
is  alfo  refifted  by  groffer  Bodies;  but  the 
electrical  Fluid  is  fo  tar  from  being  refitted 
by  grofs  non- electrical  Bodies,  that  it  is  ob- 
ferved to  penetrate  their  Pores  with  the 
greateft;  Freedom ;  and  what  is  the  moil: 
wonderful  of  all,  is,  that  the  more  denfe 
and  compa&ed  the  grofs  non -electrical  Bo- 
dies are,  with  fo  much  the  greater  Facility 
the  electrical  Fluid  flies,  or  rather  darts 
through  them,  as  is  manifeft  in  the  mod 
denfe  Bodies  of  all  others,  even  Gold  itfelf - 
through  the  minute  Pores  of  which  it  paifes 
with  the  utmoft  Freedom,  and  we  are  al- 
ways fenfible  of  the  greateft  Effects  in  the 
Leyden  Experiment,  when  the  electrical  Flu- 
id is  conducted  through  thofe  denfe  ft  non- 
electrical Bodies. 


If 
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If  then  the  grofs  Matter  of  which  thofe 
denfe  Bodies  are  compofed,  be  no  Impedi- 
ment to  the  Progrefs  of  the  fine  Fluid  pafTmg 
through  it,  consequently  thofe  groffer  Bodies 
will   meet   with  no  Refiftance  from  that ; 

agreeable  to  the  fame  third  Law. Then, 

may  we  not  fafely  conclude,  that  one  effen- 
tial  Property  of  iEther,  is  that  of  not  re- 
Ming  the  Motion  of  grofs  non- electrical  Bo- 
dies. 

COROLLARY. 

Hence  one  of  the  greateft  Paradoxes  in  all 
Nature,  will  be  exemplified  5  namely,  why 
the  non-electrical  Planets  may  preferve  their 
whole  Motion,  although  performed  in  the 
midfl:  of  a  Plenum,  of  fuch  a  fubtile  Me- 
dium. 

Once  more,  to  illuftrate  and  confirm  the 
above  Reafoning:  All  Bodies  compofed  of 
grofs  Matter,  conftantly  point  out  an  at- 
tracting, or  gravitating  Tendency  towards 
each  other  ;  while  on  the  contrary,  nothing 
can  be  much  more  obvious  than  that  repel- 
ling Force  which  ever  fubfifts  between  the 
feveral  Parts  of  this  fubtile  Fluid.  * 

Many 

*  But  although  the  Particles  of  the  electrical  Effluvia  fo 
manifeftly  appear  to  repel  each  other,  yet  they  do  not,  in  a 
firi&  Senfe,  feem  to  repel  fo  much  as  thefmalleft  Particle  of 
non-eleclrical  Matter;    for  although  we  (o  frequently  fee 

them 
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Many  other  Inftances  of  the  like  Nature 
might  he  produced,  but  this  frnall  Specimen, 
it  is  prelumed,  is  abundantly  fufficient  to 
prove  it  to  be  governed  by  quite  different 
Laws  from  thofe  of  common  Matter,  and 
confequently  that  the  Newtonian  Principles, 
are  not  fo  neceflary  to  explain  and  account 
for  Ele&ricky,  as  thefe  Gentlemen  ima- 
gined. 

Upon  this  Principle,  viz.  that  A&ion  and 
Re«adion  do  not  obtain  and  take  Place 
between  the  eje&rical  Fluid  and  non-ele&ri- 
cal  Bodies.  Many  other  Things  equally  fur- 
prifing  will  be  difcovered,  and  fo  far  from 
appearing  as  Paradoxes,  that,  on  the  con- 
trary, they  will  flow  like  fo  many  natural 
Confequences ;  fuch  as  why  the  Guinea  and 
downy  Feather  ftill  defcend  with  equal  Ve- 
locity, in  a  Receiver  exhaufted  of  Air;  al- 
though at  the  fame  Time  fo  great  a  Quan- 
tity of  this  fubtile  Medium  be  conveyed  in- 
to it  as  to  become  vifible,  and  appear  lumi- 
nous :  As  alio  why  the  Mercury  in  the  Gage 
of  the  Air-Pump,  is  not  depreffed  by  fo 
great  a  Quantity  of  the  moil  elaftic  Principle 
in  all  Nature  $  notwithstanding,  if  the  leaft 

Quan-r 

them  repelled  in  the  electrical  Experiments,  this  is  not  trill 
they  have  been  ele&rifed,  and  by  that  Means  furnifhedwith 
an  eleclrical  AtmOfphere,  which  they  have  no  fooner  parted 
with,  but  that  {if  in  the  Sphere  of  Attraction)  they  immedi* 
ately  re-turn  back  to  the  excited  Apparatus  again, 
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Quantity  of  Air  be  introduced  into  the  Re- 
ceiver, it  is  fufficient  to  deprefs  it. 

Query.  What  then  muft  counterbalance 
fo  furprizing  an  elaftic  Force  of  a  Fluid, 
which  in  its  natural  State  is  obferved  to  be 
700000  Times  greater  than  the  elaftic  Force 
of  the  Air?  -J-  Can  any  Thing  but  the  cir- 
cumambient Atmofphere  be  fufficient,  fince. 
we  find  by  Experience  that  the  Particles  of 
the  Quickfilver  in  the  Gage,  are  not  capable 
of  it. 

If  it  be  replied,  the  Atmofphere  has  na 
direct  Communication  with  the  Vacuum, 
at  the  upper  End  of  the  Gage  ;  it  may  be 
anfwered.™ — The  homogeneous  Particle4': 
theiEther  contained  in  the  Pores  or*  "facul- 
ties of  the  Column,  of  Mercury  inth;^  Gage*, 
communicate  both  with  the  jiEther  m  the 
Vacuum  at  the  upper  End,  as  alfo  with  the 
Atmofpnere  at  the  lower  End,  and  by  that 
Means  ferve  as  a  Fulciment,  or  Prop  to  the 
one  as  well  as !  the  other ;  consequently,  as 
furely  as  the  Aisr  is  capable  of  -refitting  and 
counterbalancing  the  Particles  of  /Ether  at 
the  lower  End  of  .the  Column  of  Mercury,  X 
fo  furely  will  the  whole  be  counterbalan- 
ced. 


f  This  appears  to  be  Fact  from  a  juft  Calculation  of  Sir 
Ifaac  Newton  s,  in  the    21ft  Quae,  of  his  Optics. 

%  There  is  not  any  Experiment  wherein  the  Atmofphere 
does  not  appear  capable  of  counterbalancing  the  electrical 
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Thus  we  find  the  common  Air  to  be 
capable  of  refifting  and  counterbalancing,  not 
only  the  ponderous  Column  of  Mercury  in 
the  Gage,  but  a!fo  the  greateft  Quantity  of 
this  elaftic  Fluid  in  the  Vacuum  :  The  for- 
mer of  which  is  performed  by  its  Preflure, 
or  Weight,  and  the  latter  by  its  repelling 
Quality  as  an  Electric  per  fe. 

I  (hall  not  pretend  to  fay,  that  becaufe  I 
have  obferved  that  Action  and  Re-action  do 
not  obtain  and  take  Place  between  iEther 
and  grofs  Matter,  that  it  is  therefore  a  Dif- 
covery  ;  becaufe  if  the  iEther  be  a  Spirit,  as 
Sir  Ifaac  Newton  affirms,  the  reft  muft  fol- 
low as  a  natural  Confequence ;  this  being  a- 
greeable  to  our  Idea  or  Conception  of  a  Spi- 
rit, *m%*  that  a  grofs  Body  is  not  capable  of 
refifting  ii\>- — But  although  I  am  not  fo  ar- 
rogant as  to  claim  the  Difcovery,  yet  I  can 
truly  allure  the  Reader,  I  never  obierved  it 
to  be  taken  Notice  of  by  any  one  before. 

The  Theory. of  mod  other  Difcoveries 
and  their  Improvements,  that  have  been 
made  in  either  Nature  or  Art,  are  fo  eafily 
attained  by  Reading,  that  an  elegant  Novice 
has  oftentimes  appeared  fuperior  in  Skill  to 
an  experienced  Artift  with  whom  he  had 
been  difputing ;  but  in  electrical  Enquiries 
this  is  not  to  be  done :  For  Electricity  being 
To  lately  arrived  at  its  prefent  Perfection,  few 
Helps  are  to  be  expected  from  Books  only; 
particularly  as  no  Authors  who  treated  of  it  . 

before 
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before  the  Leyden  Experiment  could  pofiibly 
fay  any  Thing  of  it  fo  very  extraordinary, 
as  lince. 

To  fay  the  Truth  j  the  feeble  State  in 
which  Electricity  appeared  before  that  Ex- 
periment was  discovered,  conveyed  no  Ideas 
of  any  confiderable  Force,  nor  was  it  fo 
much  as  fufpected  by  Sir  Ifaac  Newton  him- 
felf,  as  plainly  appears  from  his  own  Ac- 
count of  it :  Who,  when  fpeaking  of  Light, 
Fire,  and  Electricity,  was  fo  far  from  think- 
ing this  electric  and  elaftic  Fluid  to  be  the 
fame  with  his  powerful  electric  and  elaftic 
Fluid,  that  he  tells  us, 

"  If  a  glafs  Globe  be  put  into  a  Frame, 
and  turned  fvviftly  round  its  Axis,  it  will, 
in  turning,  fhine  where  it  rubs  againft  the 
Palm  of  ones  Hand  applied  ta  it :  And 
if  at  the  fame  Time,  a  Piece  of  white 
Paper,  or  a  white  Cloth,  or  the  End  of 
ones  Finger  be  held  at  theDiftance  of  about 
a  quarter  of  an  Inch,  or  half  an  Inch 
from  that  part  of  the  Glafs  where  it  is 
moft  in  Motion ;  the  electric  Vapour  which 
is  excited  by  the  Friction  of  the  Glafs 
againft  the  Hand,  will,  by  da(hing  againft 
the  white  Paper,  Cloth  or  Finger,  be  put 
into  fuch  an  Agitation,  as  to  emit  Light, 
and  make  the  white  Paper,  Cloth  or  Fin- 
!c  ger  appear  lucid  like  a  Glow-worm  $  and 

D  3  >  ia 
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"  felt. 
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in  rufhing  out  at  the  Glafs  *  will  fome- 
times  pufh  againft  the  Finger  fo  as  to  be 
felt.  —  And  the  fame  Things  have  been 
€  1  found  by  rubbing  a  long  and  large  Cylin- 
C|  der  of  Glafs  or  Amber,  with  a  Paper  held 
■<{  in  ones  Hand,  and  continuing  the  Friction 
$  till  the  Glafs  grew  warm/'  Opt.  $&*&  8. 

Was  not  this  a  very  feeble  State  :  Was  it 
not  morally  impoffible  he  fhould  imagine 
that  that  which  exhibited  but  little  more 
Light  than  a  Glow-worm,  was  capable  of 
being  rendered  more  like  that  of  the  Meri- 
dian Sun  -f  5  or  that  which  appeared  with  a 
Force  but  juft  fufficient  to  be  felt  againft  the 
Finger,  was  yet  capable  of  being  fo  increafed, 
as  to  be  equal  to  a  Force  fufficient  to  overturn 
a  .Mountain  J  5  or  prove  fatal  to  a  whole  Ar- 
my of  men  in  an  Inftant,  which  might  now 
be  compleatly  effected,  if  the  Ley  den  Experi- 
ment were  to  be  made  with  a  iufficient  Num- 
ber of  Mr.  Franklins  large  glafs  Jars  in  the 


*  This,  which  was  then  thought  to  rufli  out  of  the  glafs 
Globe,  has  fince  been  difcovered  to  rufli  out  of  the  Hand, 
dingers,  &£.  as  is  evident  not  only  from  Experiment  the  Firii 
of  my  former .  EiTay,  but  from  numberlefs  others,  particu- 
larly by  Mr.  Rackjiranus  Thirty-fifth  Experiment,  performed 
with  his  fulphur  Globe,  p.  51.  of  hisEfiay. 

t  See  Mr.  Rackflr&vus  ElTay,  p.  65,66. 

$  It  is  the  Opinion  of  Mr.  Franklin,  from  what  he  has 
experienced  with  his  large  glafs  Jars,  that  the  greateft  knowr* 
Effe&s  of  Lightning,  may,  without  much  Difficult/,  be  ex- 
ceeded'by  the  Fire  of  Electricity.     See  his  Letters,  p.  94. 
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Place  of  the  Vials,  and  a  whole  Army  of 
Men  to  join  Hands  and  form  the  Circuit; 
and  what  is  yet  more  ftrange,  is,  that  if  the 
Force  be  but  increafed  to  fuch  a  Degree  as  to 
kill  a  fingle  Man,  which  all  Electricians  very 
well  know  to  be  practicable  j  fo  furely  would 
it,  (for  any  Thing  that  ever  appeared  to  the 
contrary,)  kill  every  one  in  the  Circuit,  were 
there  ever  fo  many. 

-  As  thefe,  and  many  other  Things  in  Elec- 
tricity equally  furpriiing,  are  fo  manifeft  as 
not  to-be  denied,  and  yet  to  be  met  with  in 
very  few  Authors ;  it  muft  follow,  that  none 
but  the  Electrician  himfeif,  can  be  a  com- 
petent Judge  of  the  Ability  of  others  in  the 
electrical  Way. 

N.  B.  Having  been  reprefented  fo  mean 
a  Philofophafter  as  to  be  quite  ignorant  of  the 
common  Principles  of  Philofophy,  and  as 
thofe  Gentlemen  feemed  to  think,  of  all 
Kind  of  Science  :  I  hope  for  this  Reafon  to 
be  cxcufed  by  the  candid  Reader,  if  I  ihould 
inform  the  Monthly  Reviewers,  that  although 
I  own  myfelf  to  be  no  Adept  in  Literature, 
fiddly  fo  called  ;  yet  am  I  not  an  entire 
Stranger  to  Philofophy,  nor  to  mathematical 
Learning ;  even  to  the  analitical  Art,  and 
may  therefore  be  capable  of  reading  (at  leaft) 
not  only  the  Principia  in  general,  but  the 
analitical  Demonftrations  likewiie  {  fo  that  if 
1  am  fuch  an  entire  Stranger  to  the  Newtonian 

Principles 
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Principles  as  I  am  reprefented,  it  muft  be  al- 
together my  own  Fault. 

But  although  Sir  Ifaac  Newton  feemed  fo 
thoroughly  convinced,  that  fuch  a  certain 
moft  fubtile  Spirit,  conftantly  refides  and  lies 
hid  in  the  Pores  of  all  grofs  Bodies  j  yet  as 
this  could  never  be  clearly  proved  to  the 
Senfes,  before  the  Difcovery  of  the  Leyden 
Experiment ;  as  he  had  no  Method  to  give 
ocular  Demonftratibn,  even  of  the  Exift- 
ence  of  any  fuch  active  and  powerful  Agent  ^ 
it  was  no  Wonder  if  fuch  a  Doctrine  was 
difbelieved,  and  treated  rather  like  a  Dream 
than  real  Fact,  at  lead  fo  with  the  Bulk  of 
Mankind  :  And  to  fay  the  Truth,  the  only 
principal  Difficulty,  all  eminent  Philofophers 
laboured  under  when  treating'  of  this  Sub- 
ject, was  want  of  proper  Experiments  to 
demonftrate  to  the  Senfes,  that  fuch  a  fubtile 
and  elaftic  Agent  really  and  actually  exifted  ; 
for  if  this  could  have  been  but  once  effected, 
few  feemed  to  doubt  of  the  powerful  Effects 
afcribed  to  it. 

This  Difficulty  then,  which  always  ap- 
peared fo  infuperable,  is  at  length,  by  Means 
of  Electricity,  moft  happily  furmounted  ;  and 
fuch  an  aftonifhing,  powerful,  fubtile,  and  elaf- 
tic Fluid,  is  actually  difcovered  to  exifl,  and 
this  not  by  Halves,  but  if  poflible,  much  to 
exceed  all  that  was  ever  conceived  of  it:  And 
never  was  any  Phenomenon  exhibited  to 
Mankind  in  a  more  favourable  Manner  for 

Exa- 
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Examination  than  this.  Few  Experiments 
can  be  wifhed  for,  which  may  not  be  mofl 
eafily  made.  No  Experiment,  of  whatever 
Kind,  can  be  made  in  any  Branch  cf  natural 
Philofophy,  that  in  general  appears  more 
convincing,  and  confequently  more  conciu- 
five  3  and  although  it  muft  have  appeared  fo 
difficult  a  Tafk  to  prove  what  Sir  Ifaac  New- 
ton affirmed  of  it,  namely,  that  it  pervaded 
and  lay  hid  in  all  grofs  Bodies  5  yet  this  is 
by  Means  of  thofe  modern  Experiments  fo 
clearly  and  evidently  proved,  as  to  be  put 
beyond  all  Difpute. 

In  a  Word,  we  are  bleffed  with  every  ne- 
ceffary  Requisite,  and  permitted  to  torture  it 
with  Experiments  in  whatever  Manner  we 
pleafe,  in  order  to  bring  it  to  a  fpeedy  Con- 
feffion  of  its  Nature,  Properties,  and  Uie  to 
Mankind. 

Quary.  As  the  electrical  Fluid  is  allowed 
by  all,  to  be  the  moft  wonderful  Phenome- 
non that  ever  came  under  ocular  Infpection, 
and  as,  in  general,  the  greateft  and  mod  re- 
markable Difcoveries  have  conftantly  pointed 
out  fome  ufeful  Purpofe,  or  valuable  End, 
can  it  be  reasonably  fuppofed,  that' the  great 
Revealer  of  Secrets  ihould  conduct  Man- 
kind to  the  moft  furprifing  and  wonderful 
Difcovery  that  was  ever  known,  to  ferve  no 
other  Purpofe  than  merely  to  amufe  them  ? 

May  we  not  fafely  infer,  that  as  furely  as 
Nature  never  ads  in   vain,  fo  fure  are  we 

that 
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that  fo  fuperlatively  great  a  Discovery  or  Re- 
velation (if  I  may  be  allowed  to  call  it  fo) 
was  never  made  to  ferve  fo  vain  an  End  only, 
hut  rather  Ends  proportionably  great  ?  Con- 
fequently,  if  Means  and  Ends  are  proportion- 
ate, and  if  all  the  Operations  of  Nature  are 
in  juft  Proportion  of  Number,  Weight,  and 
Meafure,  the  greateft  Ends  of  all  others  are 
here  designed. 

It  is  prefumed  this  grand  Difcovery  will  not 
(particularly  by  the  judicious  Philofopher)  be 
efteemed  the  Effecl:  of  blind  Chance  only  ; 
that  the  remarkable  Blow  which  was  firft  felt 
by  the  famous  Profeffor  Mufckenbroek>  was 
merely  accidental  ;  or  that  the  Earth  and  its 
numerous  Inhabitants  can  be  thought  fo  in- 
confiderable  a  Part  of  the  Creation,  as  that 
the  Hand  of  divine  Providence  mould  have 
po  Share  in  fo  remarkable  a  Tranfaftion  (a 
Privilege,  which  perhaps  the  Inhabitants  of 
no  other  Part  of  the  whole  folarSyftem  may 
be  yet  favoured  with)  for  this  might  juftly 
be  cenfured  as  no  fmall  Mark. of  Infidelity. 

But  the  Manner  alone,  by  which  the  Know* 
ledge  of  the  great  Power  apd  Force  of  M* 
ther,  was  at  firft  communicated  to  Profeffor 
Mufcbenbroek,  was  moil  remarkable;  for  no 
Experiment  fince  that,  of  the  lame  Kind, 
and  made  after  the  fame  Manner,  ever  ap- 
peared fb' formidable  5  where  the  Vial  was 
fmall j  and  furnilhed  moil  probably  with  cold 
Water,  and  unarmed,  Hsu  unaffifted  with 
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a  metallic  Coat,  according  to  the  prefent  Me- 
thod of  Improvement  made  Ufe  of  to  increafe 
the  Force  >  yet,  under  all  thefe  difadvanta- 
geous  Circumftances  (as  he  informs  us)  he 
received  fo  violent  a  Blow,  that  he  thought: 
himfelf  nearly  expiring,  and  therefore  could 
by  no  Means  prevail  with  himfelf  to  repeat 
the  Experiment. 

That  Experiment  appearing  fo  widely  dif- 
ferent from  all  that  have  been  ever  made  of 
the  fame  Kind,,  and  (hewing  (o  much  greater 
Force  than  any  one  that  has  ever  been  fince 
attempted,  when  no  Art  was  made  Ufe  of  to 
increafe  the  Force,  Qucery,  Whether  this 
ought  not  to  be  efteemed  a  fufficient  Hint  to 
inform  us,  that  that  Phenomenon  in  parti- 
cular, came  not  but  by  a  fpecial  Com- 
miffion  ? 

And  although  I  mull:  own  rnyfelf  indebted 
to  thofe  Gentlemen  Enquirers,  for  allowing, 
not  only  that  my  Title  page  is  a  true  Epitome 
of  the  whole  Performance,  and  confequently 
a  juft  Title  $  but  particularly,  that  I  have  de- 
livered my  Sentiments  with  Candour  and 
Sincerity,  which  will  bs  allowed  to  be  no 
defpicable  Chara&er  as  an  Author. 

Yet,  fince  the  next  Words  are  defigned  as 
the  greater!:  Detraction,  it  will  be  neceffary 
to  go  over  the  chief  Things  again,  to  difco- 
ver  either  wherein  I  had  failed  in  the  Attempt 
(fince  they  have  not  done  it)  or  elfe  to  illus- 
trate and  confirm  the  fame, 

E  The 
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The  principal  Things  advanced  in  my  Ti- 
tle Pa^e  are, 

i  ft.  To  prove  that  the  Fluid  brought  un- 
der ocular  Infpedion,  by  Means  of  the  elec- 
trical Apparatus,  is  the  very  iEther  of  Philo- 
fophers. 

2dly.  The  Caufe  of  that  remarkable  Dif- 
ference between  electrical  and  non  electrical 
Bodies. 

3dly.  From  whence  the  electric  Matter  is 
derived,  or  the  Source  from  whence  it  pro- 
ceeds. 

4thly.  It's  Benefit  to  the  human  Body 
when  applied  as  a  Remedy  to  Difeafes ;  each 
of  which  has  been  again  flrrcTtly  examined. 

Firfl:  then,  That  the  electrical  Fluid  is  the 
very  iEther,  'tis  prefumed  is  what  is  now 
queftioned  by  few  Philofophers  5  although 
when  I  wrote  that  Pamphlet  it  did  not  feern 
fo  generally  allowed;  and  to  fay  the  Truth,  I 
was  for  that  Reafon  under  forne  Appreheniion 
of  being  publickly  chaftifed  (if  thought 
worthy  of  Notice)  for  affirming  it  fo  confi- 
dently, becaufe  I  was  fo  audacious  as  to  be 
the  firft  who  had  ventured  to  fpeak  his  Mind 
on  that  Head  fo  freely,  at  leafr,  that  I  ever 
'knew -of,  although  feveral  had  hinted  the 
fame  Thing  before,  particularly  the  ingenious 
Mr.  fflilfon,  in  a  former  Treatife  on  the  elec- 
trical Fluid,  who  flie wed  it  fo  plainly  to  be  his 
real  Opinion,  and  his  Arguments  fo  convin- 
cing, that  I  could  not  help  admiring  his  Gpi* 

nioa 
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nion  was  not  more  generally  received,  not- 
withstanding the  great  Modefty  with  which 
he  delivered  his  Sentiments :  Others  ftill  more 
cautious,  only  affirming  the  iEther  to  be  the 
Caufe  of  the  electrical  Phenomenon  :  For 
thefe  and  fuch-like  Reafons,  I  was  determi- 
ned, at  all  Events,  to  venture  and  fpeak  my 
Mind  without  any  Referve,  efpecially  as  I 
was  fo  fure  I  could  confirm  my  Arguments 
by  the  moll  convincing  Experiments. 

But,  contrary  to  my  Expectation,  no  one 
that  ever  I  heard  of,  condemned  me  for  it. 
And  to  my  ftill  greater  Satisfaction,  about 
the  fame  Time  my  Pamphlet  was  publifhed, 
came  out  the  Obfervations  on  a  Series  of 
electrical  Experiments,  by  the  learned  Dr. 
Hoadly,  in  Conjunction  with  the  abovemen- 
tioned  Mr.  Wilfon  ;  wherein  they  exprefTed 
their  Sentiments  more  fully  than  I  had  ever 
feen  in  any  Author  before,  affirming  it  un- 
philofophical  to  fuppofe,  that  the  iEther  of 
Sir  Ifaac  Newton,  and  the  electrical  Fluid, 
were  two  diitinct  Fluids :  'Tis  true,  they 
foftened  the  Expreffion,  by  faying  it  was 
much  more  philofophical  to  fuppofe  them 
one  and  the  fame  Fluid,  than  to  fuppofe  them 
two. 

The  Manner  in  which  they  exprefs  them- 
felves,  is  as  follows : 

c<  Thus  have  we  gone  through  the  mod 
"  interefting  of  the  electrical  Experiments, 
cc  and  from    the  various  Appearances  tbey 
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u  afford,  it  appears,  that  the  electrical  Fluid 
u  is  as  univerfal  and  powerful  an  Agent  at, 
[c  or  near  the  Surface  of  the  Earth,  as  that 
u  Fluid  which  Sir  Ifaac  Newton,  in  his  Op- 
cc  tics,  calls  iEtherj  that  it  is  as  fubtile  and 
**  elaftic  in  its  Nature  as  iEther  is ;  and  as 
u  ./Ether  does,  that  it  pervades  the  Pores  of 
"  all  Bodies  whatever  that  we  are  con- 
verfant  with ;  is  difperfed  through  what- 
ever Vacuum  it  is  in  our  Power  to  produce 
by  Art  ;  and  from  the  natural  Phaenomena 
of  Thunder,  Lightning,  &c.  feems  to  be 
extended  to  very  great  Diftances  in  the 
cc  Air. 

"  We  (hall  make  no  Scruple  therefore 
a  now  to  affirm,  that  thefe  two  Fluids  are 
c?  one  and  the  fame  Fluid  5  and  it  is  much 
more  philofophical  to  do  fo,  than  to  fup- 
pofe  two  fuch  Fluids,  each  of  them  equally 
capable  of  producing  thefe  Effects,  and 
equally  prefent  every  where,  which  would 
be  multiplying  Cau&s,  where  there  is  no 
*V  Manner  of  Gccafion,"  Dr.  Hoadlfs  and 
Mr.  Wi/fons  Obfervations  on  electrical  Expe- 
riments, p.  58. 

2dly.  As  to  the  Defcripticn  of  electrical 
and  non-eledrical  Bodies,  i  have  perufed  it 
again  and  again,  and  often  compared  the 
Description  and  Experiments  together,  and 
can  truly  fay  I  find  nothing  afferted,  but  what 
is  ftri&ly  agreeable  with  Experience ;  confe- 
quently,  according  to  Sir  Ifaac  Newton*  4th 

Rule 
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Rule  aforementioned,  the  Conclusions  are  to 
be  admitted,  till  Exceptions,  founied  on  Exr 
periments,  or  at  leaft,  on  more  rational  Argu- 
ments, can  be  brought  to  (hew  their  Infuffi- 
ciency. 

The  3d  Thing  to  be  re-examined  is,  from 
whence  the  electrical  Fluid  is  derived,  or  the 
Source  from  whence  it  proceeds. 

The  principal  Experiment  made  Ufe  of  to 
{hew  this,  and  to  prove  it  to  be  from  the 
Earth,  is  at  Page  19,  of  my  Pamphlet; 
where,  inftead  of  a  Cufliion,  a  Hand  was 
fuppofed  the  Instrument  of  Friction,  on  the 
prime  electrical  Glafs  Globe  5  and  is  as  fol- 
lows. 

EXPERIMENT    I. 

Tending  to  point  out  the  Source,  or  main  Springs 
from    whence  the   eleftric  Matter  is   de- 
rived. 

IF  a  Perfon  (landing  on  the  Floor,  lay  his 
Hand  on  the  Glafs  Globe  in  Motion,  the 
electrical  Matter  is  produced  in  great  Plenty, 
as  we  find  by  its  acting  fo  vigoroufly  on  the 
Gun- barrel,  or  other  Apparatus  of  Wires  ; 
but  if  he  fteps  on  a  Cake  of  Refin,  &c.  it 
is  very  much  weakened,  and  very  little  Fire 
or  Attraction  is  to  be  found  on  the  fame,  not- 
withstanding the  Friction  be  continued  at  the 
Glafs  Globe  :  To  prove  that  this  is  no  De- 
ception, 
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ception,  let  him  pat  a  Foot  again  to  the 
Floor,  and  they  will,  that  Inftant,  act  vigo- 
roufly  as  before,  and  be  again  as  inftantly 
deprived  of  great  Part  of  that  Power  at  lifting 
it  up  again  ;  and  vice  verfa. 

When  I  began  again  to  examine  this  Ex- 
periment, I  foon  found  it  capable  of  Demon- 
stration by  many  other  Methods,  as, 

I  ft.  If  this  Phenomenon  be  produced 
from  the  Earth,  as  I  had  fuppofed ;  then  it 
muft  follow,  if  the  Perfon  on  Refin,  while 
rubbing  the  prime  electrical  Glafs,  put  his 
Toe  to  the  Floor,  that  the  Fire  will  neceffa- 
rily  appear  between  them,  if  the  Room  be 
darkened.  This  Experiment,  when  tried, 
fully  anfwered  my  Expectation,  efpecially  if 
the  Shoe  were  of  •>  and  much  plainer  yet,  if  a 
Finger  of  one  on  the  Floor  were  brought  to 
the  Foot,  for  then  it  was  not  only  vifible, 
but  it  might  be  plainly  felt  and  heard  to  fnap 
or  explode  at  paffing  from  the  Finger  to  the 
Foot ;  and  thus  the  Certainty  of  what  I  had 
undertaken  to  prove  by  the  Experiment,  was 
compleatly  demonftrated,  by  being  realized 
to  no  lefs  than  three  of  the  Senfes  at  once,  y 

2dly.  If  the  Perfon  with  his  Hand  on  the 
Globe,  flood  on  folded  Woollen  inftead  of 
Refin,  it  was  fufficient ;  for  then,   likewife, 
it  might  be  feen  and  felt,  if  a  Finger  were 
brought  to  the  Sole  of  the  Shoe. 

3dly.  If  a  Perfon  rubbing  the  Globe,  flood 
on  a  Chain  when  folded  together,  the  Fire, 
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at  palling  from   the  Floor  to  the  Foot,  ap- 
peared between  feveral  of  the  Links.    And, 

4thly.  I  have  obferved  it  (when  the  Wea- 
ther was  favourable)  to  appear  between  the 
Fingers  and  the  Sole  of  the  Shoe,  even  if  he 
flood  on  the  Floor  and  the  Sole  of  the  Shoe 
perfectly  dry. 

Bat  if  a  Finger  of  a  Perfon  be  brought  to 
his  Hand  or  Face  when  mounted  on  Re- 
fin,  it  appears  to  act  with  the  greateft  Force 
of  all. 

From  thefe  Hints  the  Electrician  will  be 
fenfible,  how  the  Experiment  may  be  varied 
many  other  different  Ways,  each  of  which 
ferves  to  ftrengthen  and  confirm  the  Theory. 

Hence  then*  as  it  is  fo  undeniably  pro- 
duced from  the  Earth,  v/e  {hall  find  that  the 
Perfon  rubbing  the  Glafs,  is  poffefied  of  the 
fame  attracting  Quality  as  the  Glafs  which  he 
rubs,  whenever  he  fteps  on  the  Refin  ;  for 
as  the  Friction  on  the  Glafs  is  continued,  and 
confequently  the  Attraction,  and  yet  can  have 
no  Supply  from'  the  Earth  by  reafon  of  the 
Refin -Cake  which  intercepts  it ;  the  Attrac- 
tion is  communicated  from  the  Glafs  Globe 
not  only  to  the  Palm  of  the  Hand  in  contact, 
but  diffufed  from  thence  all  over  his  Body, 
and  accordingly  every  Part  of  him  attracts 
any  light  Bodies  that  are  near  very  vigoroufly, 
and  he  appears  as  pofitively  eledrifed,  as  if  it 
were  really  fo,  although  this  can  be  no  more 
than  in  Appearance  -,  for  he  is  fo  far  from  fu- 

per- 
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per-abounding  and  being  inveloped  in  an 
electrical  Atmofphere,  that  he  is  (if  I  may 

fo  fay)  in  a  State  of  real  Want  *. This 

Appearance  is  no  Way  leffened,  even  although 
a  Perfon  on  the  Floor  were  to  lay  his  Hand 
on  the  prime  Conductor,  or  other  Part  of  the 
Apparatus,  which  is  a  plain  Proof  the  Ap- 
pearance is  only  negative  ;  for  if  he  were  po- 
sitively eleclrifed  as  in  the  common  Way,  the 
Hand  of  the  Perfon  on  the  Apparatus  would 
effectually  take  it  all  off. 

I  am  acquainted  with  an  ingenious  Elec- 
trician, who  is  of  Opinion,  that  the  electri- 
cal Fluid  is  collected  out  of  the  Air;  and 
that,  what  convinced  him  it  was  not  from 

the 


*  It  does  not  appear  from  Experiment,  that  any  particular 
Body  can  be  actually  diverted  of  any  Part  of  that  Quantity 
of  this  Fluid,  which  is  by  Nature  aiilgned  to  it.  It  muit  be 
owned  non-eleclrical  Bodies  fufFer  a  Change  of  it,  but  no 
otherwife  than  for  an  equal  Quantity,  as  is  manifeft  by  the  . 
fecond  Experiment  of  the  Subtile  Medium  proved,  Page  zi. 
in  like  Manner  as  when  Air  paffes  freely  through  a  Tube, 
which  is  always  replete  with  Air,  and  yet  conilantly  paffmg 
out. 

Eleclrical  Bodies  have  likewife  always  the  fame  Quantity 
which  Nature  has  afiigned  them;  but  the  Quantity  in  thofe 
appear  rather  fixed,  or  as  Mr.  Franklin  expreiTes  it,  they  re- 
tain ftrongly  and  obftinately  :  Consequently,  if  Bodies  part  • 
with  none  cf  that  due  Quantity  refiding  in  their  Pores,  neither 
can  any  greater  Quantity  be  added,  without  doing  Violence 
to  Nature,  which  is  always  the  Cafe  in  the  Leyden  Experi- 
ment ;  particularly  when  the  greatefl  Quantity  from  Mr. 
Franklin 's  Set  of  large  Jars  are  difcharged  through  the  fmallefl 
Wire  :  For  it  does  not  appear  from  Experimeut,  when  any 
particular  Body  is  eledrifed,  that  any  Quantity  is  added  to  it, 
otherwife  than  by  Accumulation,  which,  by  Degrees,,  difli- 
pates  into  the  Air. 
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the  Earth,  was  becaufe  he  could  make  all 
the  ufual  Experiments  with  the  Glafs  Tube, 
while  {landing  on  the  Refin-Cake  as  while 
ftanding  on  the  Floor,  and  rubbing  it,  info- 
much  as  to  Fire  the  Spirits  >,  but  this  can 
prove  no  more  than  that  he  is  negatively 
electrifed  in  the  fame  Manner  as  the  Perfon 
rubbing  the  Globe  on  Refill,  who  is  as  capa- 
ble of  firing  the  Spirits  as  in  the  common 
Way. 

But  notwithftanding  this  fubtile  Fluid  fo 
plainly  appears  to  be  produced  from  the 
Earth,  and  propagated  to  the  rubbed  Zone 
of  the  glafs  Sphere,  through  the  Inftrument  of 
Friction  and  interjacent  Body,  whether  it  be  the 
Body  of  the  Perfon  whofe  Hand  is  the  Inftru- 
ment, or  whether  the  interjacentBody  be  the 
Frame  of  the  Machine,  which  rnuft  always  be 
the  Cafe,  when  a  Cuihion  is  made  Ufe  of  for 
the  Inftrument  of  Friction,  as  it  generally  is ; 
yet  the  Reafon  of  that  great  Propenfity  in  the 
fubtile  Agent,  to  arrive  at  the  rubbed  Part  of 
the  revolving  Glafs,  does  not  fo  plainly  ap- 
pear ;  nor  will  it  perhaps  be  eafy  to  invefti- 
gate  the  Caufe,  fo  as  that  it  ftiall  feem  natural, 
without  recurring  to  the  Dawnings  or  firft 
Appearance  of  Electricity  in  the  World  5 
which,  as  it  then  afforded  only  a  mere  Glim- 
mering of  what  is  fince  difcovered, 

Qu<zry>  Muft  not  this  be  a  Glimpfe  of  the 
Primum  Mobile,  or  moft  prevailing  Proper- 
ty, ilnce  what  was  then  pointed  out  is  pre- 

.     F  fumed 
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famed  to  be  the  nioft  predominant  Principle  F 
which,  although  it  was  no  more  in  thofe 
early  Times,  than  a  faint  Attraction  that  ap- 
peared to  be  formed  at  the  Surface  of  the  Am- 
ber by  rubbing  it,  yet  was  it  even  in  this  mi- 
nute State,  fuffieient  to  fix  the  Attention  of 
fche  Curious,  and  was  what  gave  Rife  both  to 
the  Birth  and  Name  of  Electricity.  ;  and  ac- 
cordingly all  thofe  Things  which  were  after- 
wards obferved  to  be  endued  with  the  like 
Quality  of  Attraction  by  rubbing  them,  were 
called  electrical  Bodies. 

In  this  minute  State  Electricity  continued 
for  many  hundred  Years,  and  might  perhaps 
have  ever  remained  fo,  had  not  Mr.  Hawkjbee 
happily  difcovered,  that  fuch  Attraction  in 
the  rubbed  electrical  Body  was  capable  of 
great  Improvement  ;  infomuch,  that  if  a 
giafs  Tube  were  rubbed  with  the  Hand,  and 
then  brought  within  twelve  or  fourteen  In- 
ches of  Bits  of  Leaf  Gold,  &c.  they  would 
fee  briftly  attracted  up  to  the  rubbed  Part 
of  the  Tube.  See  Mr.  Ha%vkfbee's  Experi- 
ments, Edit.  2d.  P.  53. 

This  great  Difcovery  was  much  improved 
by  Mr.  Stephen  Gray,  of  the  Charier -Houfe  $, 
he  it  was  who  gave  the  firft  Hint,  that  elec- 
trical Attraction  was  capable  of  being  propa- 
gated to  any  indefinite  Diftancex  having  him- 
felf  proved  it  to  the  Diflance  of  800  Feet, 
by  properly  fufpending  a  non-electrical  Line 
of  the  fame  Length,  and  applying  a  glafs 
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Tube,  when  rubbed,  to  one  End  of  it,  and 
light  Bodies  were  attracted  almoft  initantly  at 
the  other  End  ;  nor  is  it  much  kfs  furpriiing 
to  behold,  how  great  an  Attraction  is  often- 
times communicated  to  the  glafs  Tube  by 
-only  one  Stroke  of  the  Hand. 

And  as  all  other  Effects  are  fo  greatly  in- 
creafed,  when  Experiments  are  made  with 
the  glafs  Sphere  revolving  on  its  Axis,  fo  no 
Doubt  can  be  made,  but  that  the  Attraction 
likewife  of  the  latter  is  proportionably  greater 
than  that  of  the  former. 

What  can  be  more  wonderful  and  fur- 
prifing  than  that  attracting  State,  thofe  vi- 
brating Particles  (contained  and  fixed  in  the 
internal  Subftance  of  original  Electrics)  are 
put  into,  by  any  violent  Agitation  at  their 
Surfaces,  especially  when  we  confider  how 
powerfully,  as  well  as  vifibly,  the  Particles. of 
iEther,  are  thereby  drawn  from  neighbour- 
ing non-electrical  Bodies  ?  A  remarkable  In- 
fiance  of  this  Kind  is  to  be  ken.  in  Mr. 
Rackjirow's  EfTay  on  Electricity,  P.  51  5  I 
mean  his  Experiment  with  the  fulphur  Globe, 
which,  if  the  Fingers  of  a  Perfon  ftanding 
on  the  Floor,  were  held  over  it  while  in  Mo- 
tion>  Streams  of  the  original  iEther,  in  great 
Abundance,  ifTued  from  the  Pores  of  the  Fin- 
gers on  the  Globe,  although  at  three  Inches 
Diftance,  exhibiting  fo  great  a  Light  and 
Hilling  at  rufhing  violently  again  ft  the  Globe, 

F-2  as 
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as  greatly  to  furprize  the  Perfon  who  made 
the  Experiment  :  nor  can  the  Truth  of  this 
be  fufpected,  it  being  one  of-  the  Experi- 
ments he  made  in  Public.  And  is  it  not 
remarkable,  that  notwithftanding  this  great 
Attraction  at  the  Glafs  Tube  or  Globe,  fo  far 
as  we  can  judge  from  Experiment,  no  Part 
of  it  actually  enters  their  Subftance,  unlefs 
the  Air  be  firft  exhaufted  ;  then,  indeed,  it 
pervades  the  Glafs  with  the  greateft  Freedom, 
and  the  Accumulation,  which  before  was  en- 
tirely on  the  outfide,  is,  after  the  Exhauftion 
as  entirely  within  their  void  Cavity,  as  is- 
manifeft  from  Mr.  Hawk/hee's  Experiment 
above-mentioned,  Page  45,  and  his  Experi- 
ments with  his  Glafs  Tube,  Page  61. 

According  to  the  Method  propofed  at  Page 
52.  I  fhould  next  proceed  to  re-examine  that 
Part  of  my  Pamphlet  relating  to  the  Cure  of 
Difeafes  by  Electricity  ;  but  1  find  it  neceffary 
to  go  over  the  fecond  capital  Experiment 
again  :  Not  that  I  have  difcovered  any  Error 
therein  (for  on  the  contrary,  I  obferve  it  to 
agree  ftrictly  with  Experience)  but  chiefly, 
left  what  I  have  there  proved,  and  fhail 
therefore  take  for  granted,  may  look  like 
begging  the  Queftion,  when  I  may  have  Oc- 
cafion  to  mention  it ;  I  mean,  that  the  elec- 
trical Fluid  actually  pafies  through  the  Pores 
of  denfe  non-electrical  Bodies,  and  not  over 
their  Surfaces  $  therefore,  as   the  Pamphlet 

cannot 
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cannot  be  fuppofed  always  ready  at  Hand,  I 
beg  to  repeat  the  whole  Experiment,  with  the 
Obfervations  thereon. 


EXPERIMENT    II. 

The  Jubtile  Medium  proved -y  Eledlricity  un- 
veiled ;  or  an  Experiment  tending  to  prove 
what  it  really  is  5  alfo  its  great  Inclination 
to  return  into  the  Earth  from  whence  it 
came. 

IF  Wires  are  fupported  with  filken  Strings 
to  any  given  Length  whatfoever,  and 
then  electrifed,  although  they  will  (hew  as 
great  an  Energy,  and  produce  as  fmart  a 
Crack  or  Explofion,  at  the  greateft  Extremity 
as  near  the  Machine,  particularly  if  the  Air 
and  filk  Supporters  are  very  dry ;  yet  if  they 
are  touched  but  with  a  Finger  of  a  Perfon 
ftanding  on  the  Floor,  at  the  fame,  or  any 
other  Diftance,  the  whole  Length  of  the 
Wire  will  be,  that  Moment,  deprived  of  its 
electrical  Virtue  5  and  not  the  leaft  Sign  of 
Fire  or  Attraction  will  be  found  at  any  Part 
of  the  Apparatus,  and  will  be  again  as  inftan- 
taneoufly  reftored  to  its  former  Activity  by 
taking  off  the  Finger. 

What  Experiment  can  poffibly  prove  any 
Thing  more  effectually,  than  this  does  that 
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of  extreme  Subtilty  and  inconceivable  Velo- 
city ? 

For  although  when  a  Finger  is  on,  even 
at  the  farther  End,  no  Fire  or  Attraction  is 
to  be  found  throughout  the  whole  ;  yet  it 
muft,  at  the  fame  Time,  be  undeniably  paf- 
iing  through  the  internal  Parts  of  the  Wires, 
and  thro'  the  Perfon  into  the  Earth,  otherwife 
it  could  not  again  fo  inftantaneoufly  accumu- 
late, and  form  an  Atrnofphere  on  them  at  re- 
moving the  Finger  :  Or,  if  inftead  of  re- 
moving the  Finger,  he  fteps  upon  a  Cake 
of  Refin  or  Bees- Wax,  the  Effedt  will 
be  the  fame  ;  and  again,  if  he  but  touch  the 
Floor  with  one  of  the  Toes  of  his  Shoes, 
while  ftanding  on  the  Refin,  and  a  Finger 
on  the  Wire,  the  whole  will  again,  that  very 
Inftant,  be  deprived  of  its  Adtivity,  and  fo 
continue  as  long  as  he  either  keeps  his  Foot 
on  the  Floor,  or  if  but  touch  a  Perfon  with 
a  Finger  of  the  Hand,  at  liberty. 

tQuceries. 

Dees  not  the  Air  in  this  Experiment  acft 
the  Part  of  an  ele<ftric  per  fe,  and  that  in  a 
mod  remarkable  Manner  ?  Were  it  not  fo, 
in  all  Probability,  there  never  could  have 
been  the  leaft  Appearance  of  what  is  called 
Eledricity  ;  it  muft  :neceffarily  vanifh  into  it 
again  as  foon  as  excited,  notwithstanding  the 
contiguous  Wires  and  fiik  Supporters  ;  but 
inftead  of  that,  does  it  not  cling  and  accu- 
mulate 
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mulate  on  the  Wire,  as  we  find  by  its  attract- 
ing light  Bodies ;  forming  an  Atmofphere  to 
a  confiderable  Diftance  from  the  enveloped 
non-eledtric  Body,  rather  than  depart  again 
into  the  heterogeneous  Mafs,  from  whence 
*  Part  of  it  feems  juft  colle&ed  ?  And  will 
it  not,  as  it  were,  fuffer  itfelf  to  be  taken 
Captive  in  the  Condenfing-Vial,  rather  than 
return  into  the  Air  ? 

And  does  it  not  feem  to  have  as  great  a 
Propenfity  to  efcape  into  the  Body  of  the 
Earth,  as  a  Reludtance  towards  returning 
into  the  Air  ?  Does  it  not,  at  the  Touch  of 
a  Finger,  &c.  though  at  the  greateft  Dif- 
tance, dart  that  Moment  into  the  Earth, 
through  the  Perfon  and  all  the  intermediate 
Wires  ;  or  if  by  this,  or  any  other  Means, 
thefe  Wires,  are  brought  in  contact  with  any 
non-ele&ric  which  has  a  Communication 
with  the  Earth,  the  Effe£t  is  always  the 
fame,  and  not  the  lead  Sign  of  Fire  or  At- 
traction is  to  be  found  on  any  Part  of  the 
Apparatus  ? 

Does  not  the  original  i£ther  in  this  Expe- 
riment, quit  the  internal  Parts  of  the  Wires, 
and  give  Place  to  the  newly  colleded  iEther, 
or  eledtrical  Fire,  to  enter  and  occupy  the 

fame 


*  Although  the  principal  Part  of  the  electrical  Fluid  is  To 
undeniably  attracted  from  the  Hand,  and  fupplied  from  the 
Earth,  yet  fome  fmall  Portion  may  probably  be  collected 
from  the  Air  likewife,  when  paffing  between  the  Hand  and 
revolving  Glafs, 


48  Electricity  rendered  ufefuL 

fame  Space,  and,  consequently  execute  the 
fame  Office,  which  it  mud  neceffarily  do,  all 
the  Time  the  Wire  has  this  fuppofed  Com- 
munication with  the  Earth,  and  the  Machine 
in  Motion  ?  And  does  it  not,  as  it  were,  leap 
into  the  Earth  through  the  Perfon  and  the  in- 
ternal Parts  of  the  Wires,  fo  inftantaneoufly, 
as  not  to  allow  Time  fufficient  to  accumulate 
or  form  any  Manner  of  Atmofphere  on  the 
external  Parts  ?  For  if  the  fmalleft  Degree 
of  Accumulation  were  on  the  external  Parts, 
fome  fmall  Degree  of  Attraction  would  be 
alfo  found,  which  yet  is  not  the  Cafe. 

Does  not  the  electrical  Fire  as  effectually 
pafs  from  the  Machine  through  the  internal 
Part  of  the  Wire,  and  through  the  Perfon 
into  the  Earth,  as  furely  as  Water  is  con- 
veyed through  a  Pipe,  all  the  Time  the  Ma- 
chine is  in  Motion,  and  the  Perfon  with  his 
Finger  on  the  Wire  ?  And  is  not  this  Com- 
munication with  the  Earth  as  effectually  fe* 
parated  by  his  ftepping  on  the  electrical  Cake, 
fince  the  whole  Line  that  Moment  acts  vi~ 
goroufly  ? 

What  much  adds  to  the  marvellous  Part 
is,  that  the  Wires  being  touched,  though  at 
the  greateft  Diftance,  mould  fo  affect  it,  as 
to  put  an  entire  Stop  to  the  Appearance  of 
either  Fire  or  Attraction,  throughout  the 
whole  Length  of  the  Line,  as  effectually  as 
if  done  ever  fo  near  the  Machine. 

Upon 
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Upon  the  Whole,  if  this  Experiment  alone 
Is  not  allowed  to  be  conclusive,  I  mould  be 
very  glad  to  be  informed  of  the  Reafon  why  ? 
particularly,  if  we  are  to  fuppofe  with  Sir 
Ifaac  Newton,  that  the  Pores  of  the  Wires 
were  replete  with  the  Particles  of  /Ether,  be- 
fore the  Machine  was  iri  Motion  :  If  the  elec- 
trical Fire  were  not  actually  the  fame  Sub- 
ilance  with  the /Ether,  why  would  the  original 
/Ether,  in  the  Pores  of  the  Wire,  be  found 
fo  naturally  to  ru(h  out  firft  into  the  Earth, 
and  give  Place  to  the  ele&rical  /Ether  to  follow 
it  ?  For  it  is  imagined  it  will  not  be  replied, 
there  was  Room  enough  in  the  Wire  for 
both,  or  for  the  electrical  Fire  to  pafs  by  the 
Side  of  the  original  /Ether,  contained  in  the 
internal  Parts  of  the  Wire. 

I  have  infifted  the  more  on  this  Experi- 
ment, becaufe,  though  it  is  mod  eafily  per- 
formed, yet  no  Experiment  can  well  be 
more  clear  and  conclufive,  or  prove  any 
Thing  more  effectually  than  this  does,  that 
they  are  one  and  the  fame. 

Note,  Although  thofe  Inferences  are  put  as 
Quasries,  yet  was  it  not  becaufe  they  were 
incapable  of  farther  Proof,  even  that  abftrufe 
one  above-mentioned,  viz.  <c  Does  not  the 
<c  electrical  Fire  as  effectually  pafs  from  the 
c<  Machine^  through  the  internal  Part  of  the 
c<  Wire,  and  through  the  Perfon  i?ito  the  Earth, 
*c  asfurely  as  Water  is  conveyed  through  a  Pipe 
u  all  the  "lime  the  Machine  is  in  Motion,  and 

G  «  a 
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ci  a  Finger  of  a  Per  [on  en  the  Floor  at  the  Ex- 
€(  tremily  of  the  Wire!' 

This  Quprym^y  perhaps  be  thought  in- 
capable of  any  Kind  of  Proof;  yet  is  it  fo  far 
from  it,  as  to  be  capable  even  of  ocular  De- 
monftration  by  the  following  eafy  Method  : 

Let  any  Part  or  Parts  of  the  excited  Ap- 
paratus of  Wires,  &c*  be  fupported  in  fuch 
a  Manner  that  they  may  be  clipped  afunder, 
or  otherwise  divided,  without  dropping  one 
from  the  other  at  each  Divifion,  and  the  Fire 
will  be  plainly  perceived  to  move  from  the 
one  to  the  other,  at  every  Part  fo  feparaled. 
,  Note;  The  accumulated  Fluid  on  the  Ap- 
paratus, {hewing  fo  remarkable  a  Tendency 
to  efcape  into  the  Earth,  was  a  fufficient 
Hint  that  it  was  firft  produced  from  thence. 

Having  proceeded  thus  far  in  Vindication 
of  my  former  Effay,  as  I  thought  fuch  Vin- 
dication my  Duty  j  fo  on  the  other  Hand,  as 
I  am  confeious  of  having  been  guilty  of  an 
Error  in  explaining  the  Ley  den  Experiment, 
I  think  it  nolefs  my  Duty  to  confefs  and  re- 
tra<3:  it,  particularly  as  1  never  obferved  it  to 
have  been  detected  by  any  other  Hand  ;  the 
Miftake  was  this. 

I  had  fuppofed  the  Motion  of  the  electrical 
Fluid  along  the  Circuit  to  be  performed  in 
juft  a  contrary  Courfe  and  Direction  to  what 
is  fince  discovered,  and  mould  therefore  think 
myfelf  inexcufable, ;  were  I  to  juftify,  or  even 
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to  pafs  over  in  Silence  that  which  I  have  lince 
difcovered  to  be  abfolutely  falfe  *. 

What  led  me  into  the  Error  was,  that  re- 
markable Congruity  obferved  ^nong  the  Parts 
of  all,  or  moft  homogeneous  (common) 
Fluids ;  I  mean  that  remarkable  Propenfity 
of  uniting  and  incorporating  with  each  other, 
which  appears  to  be  a  Law  or  Rule  fo  gene- 
rally obferved  among  thofe  Fluids,  as  to  ad- 
mit of  few,  if  any.  Exceptions.— For  want 
of  due  Confideration,  I  imagined  that  fo  uni- 
verfal  a  Law  muftconfequently  prevail  among 
the  homogeneous  Particles  of  the  electrical 
Fluid  like  wife,  whereas  I  ought  to  haverirft 
enquired  into  the  Caufe  why  the  former  fo 
readily  unite  and  incorporate,  which  appears 
to  be  from  an  attracting  Property  of  the  Parts 
in  contact  ;  for  this  would  have  informed 
me,  that  the  fame  Law  was  inconfiftent  in 
the  prefentCafe,  becaufe  the  Particles  of  this 
elaftic  Fluid  are  obferved  to  repel  each  other, 
m  as  remarkable  a  Manner  as  thofe  of  com- 
mon Fluids  attract ;  and  confequently,  that 
the  Motion  or  Direction  of  the  Fluid  is  the 
contrary  Way  to  what  J  had  fuppofed  it. 

G  2  This 


*  It  mull  undoubtedly  be  the  indifpenfible  Duty  of  every 
one,  who  is  defirous  of  contributing  his  Mite  to  the  public 
Fund,  or  common  Stock  of  Knowledge ;  (that  is,  every 
faithful  Author)  whenever  he  difcovers  that  he  may  have 
committed  any  remarkable  Miftake,  to  take  the  firft  Oppor- 
tunity of  retracting  it :  For  this  Reafon,  as  I  have  published 
the  Miftake,  fo  I  very  gladly  make  Ufe  of  this  Opportunity 
to  confels  it  as  publicly. 
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This  Error  muft  neceffarily  be  the  Caufe 
of  others  ;  and  it  became  abfolutely  necef- 
fary  to  re  confider  the  whole  Experiment ; 
which  I  fhall  endeavour  to  perform  in  a  clear 
and  intelligible  Manner,  omitting  nothing  on 
this  abftrufe  Subject,  that  may  appear  con- 
ducive to  the  End  propofed,  namely,  tofliew 
in  what  Manner  this  amazing  Violence,  and 
circulating  Shock  is  produced  and  propa- 
gated. 

Note,  My  prefent,  as  well  as  former  Hy- 
pothefis,  is  founded  on  the  Suppofition  of  a 
Vacuum  (confequently,  that  fo  far  the  former 
is  fuppofed  to  be  juft)  this  'tis  prefumed  will 
appear  reafonable,  not  only  becaufe  it  is  not 
eafy  to  conceive  how  fuch  Violence  can  be 
otherwise  produced,  but  as  it  will  be  found 
agreeable  to  Experiment :  Such  Vacuum  is 
fuppofed  to  be  formed  by  the  fudden  Expan- 
sion, or  burfting  of  the  condenfed  iEther,  ar- 
retted and  detained  in  the  Vial  *:  But  whe- 
ther it  may  really  appear  reafonable  to  fup- 
pofe,  that  fuch  a  Vacuum  be  actually  gene- 
rated in  that  Experiment  or  not,  as  alfo  that 
a  Vacuum  be  abfolutely  neceffary  to  produce 
the  furprifing  Force  we  behold  in  that  Expe- 
riment, is  the  firft  Thing  to  be  enquired 
into. 

According 

*  The  Refiflar.ee  ariiing  from  fuch  a  Vacuum,  is  fufficient 
to  produce  any  EiFecl  of  this  Kind  whatfoever.  Mr.  Wilfons 
former  Effay,  Eage  ^o. 
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According  to  the  Newtonian  Rules,  we  are 
to  proceed  in  our  philofophical  Enquiries  by 
Analogy,  and  compare  difficult  Things  under 
Confideration,  with  thofe  we  are  more  inti- 
mately acquainted  with,  in  order  to  try  how 
far  the  Analogy  will  hold  good,  which  is  well 
known  to  be  no  unfafe  Method  in  mathema- 
tical, as  well  as  in  philofophical,  Enqui- 
ries. 

In  the  prefent  Cafe,  it  may  perhaps  be 
fufficient  to  compare  Profeflbr  MufchenbroeJis 
Vial,  when  charged  with  the  electrical  Fluid, 
to  a  Piece  of  Fire-arms  when  charged  with 
Gunpowder  5  in  each  of  which  is  a  Quantity 
of  latent  Fire,  fixed,  and  juft  ready  to  be 
fet  free  :  The  latter  is  encompafled  and  con- 
fined on  ail  Sides  by  the  Metal,  excepting  at 
the  open  Part  of  the  Tube  5  the  former  is 
encompafled  and  confined  on  all  Sides  with 
ele&rical  Bodies,  viz.  the  common  Air,  and 
the  Glafsof  the  Vial. — — Atthekindling-up 
of  the  Fire  in  the  Gun,  we  obferve  a  re- 
markable Explofion,  and  violent  Expanfion 
of  the  elaftic  Fire  -,  and  fince  no  Place  is  left 
free  for  the  Expanfion  but  the  open  Part  of 
the  Tube,  the  Motion  is  neceflarily  perform- 
ed along  that. — In  like  Manner,  at  the  kin- 
dling-up  of  the  Fire  in  the  Vial,  we  alfo  ob- 
ferve a  remarkable  Explofion,  and  violent 
Expanfion,  of  the  elaftic  Fire ;  and  as  all 
Parts  are  guarded  by  the  Glafs  and  the  cir- 
cumambient 


54  "Electricity  rendered  ufefuL 

cumambient  Atmofphere  (both  ele&rical 
Bodies)  and  nothing  contiguous  fo  fufcepti- 
ble  or  ready  to  yield  to  the  Impreffion,  as  the 
iEther  contained  in  the  contiguous  non-elec- 
trical Circuit,  formed  for  that  Purpofe ;  the 
Expaniion  (as  we  obferve  by  the  Effe&s)  is 
performed  throughout  the  fame  Circuit,  al- 
though ever  fo  greatly  extended.  And  if  a 
Vacuum  be  formed  at  the  fudden  Expanfion 
of  the  Fire  in  the  Gun, 

Queer y,  Whether  it  be  not  rational  to  ex- 
pecl:  fimilar  Effects  from  two  fuch  fimilar 
Experiments ?  arid  consequently  that  a  Va- 
cuum is  generated  in  tne  one  Cafe  as  well  as 
in  the  other.        I 

Note,  Since  the  following  may  very  poffi- 
bly  convey  an  Idea  ro  fome  Kind  of  Readers, 
of  the  Manner  in  which  a  Vacuum  is  formed 
at  the  Difcharge  of  a  Piece  of  Fire-arms,  I 
hope  to  be  excufed  the  Digreffion,  it  being 
what  I  was  once  an  Eye  and  Ear-witnefs 
of. 

In  an  upper  Room  of  a  lofty  Building  % 
I  faw  near  the  Outfide  of  the  Window  a 
leaden 'Ciftern  fixed,  which  ferved  as  a  Re- 
fervoir  to  fupply  the  Houfe,  on  Occaiion,  with 
Rain  Water ;  and  for  that  Reafon  a  leaden 
Pipe  was  fixed  to  the  Cock  of  the  Ciftern, 
the  other  End  of   which   came    near    the 

Ground 

*  Mr.  Brodribb\  Houfe   in  Worcefer. 
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Ground   at  the  oppoiite  Side  of  the  Court, 
to  be  ready  for  Ufe. 

The  Peribn  *  who  mewed  me  the  Expe- 
riment  turned  the  Cock  at  the  Ciftern,  and 
when  the  Water  was  heard  to  dif  charge  it- 
felf  at  the  lower  End,  he  re-turned  it  to  cut 
off  a  farther  Supply  of  Water  from  the  Cif- 
tern  :  The  Confequence  of  which  was,  that 
in  a  fmall  Time  after,  a  very  fmart  Stroke 
was  heard  at  the  Cock  of  the  Ciftern,  and 
as  loud  as  if  it  had  been  ftruck  writh  a  Club, 
or  an  Iron  Bar. 

By  this  familiar  Experiment  they  will  rea- 
dily conceive,  not  only  in.,  what  Manner  the 
Report  or  Stroke  at  the  Cock  was  performed, 
but  alfo,  that  the  Effect  of  it  may  pafs  for  a 
full  Demonftration,  that  the  Method  taken 
by  Philofophers,  to  account  for  a  Piece  of 
Firearms,  is  jufl ;  for,  as  in  that,  the  Fire 
drives  out  the  Air,  and  leaves  an  Emptinefs 
or  Vacuum  in  the  Tube,  and  the  external 
Air  rufhing  in  with  Violence  to  reftore  the 
Equilibrium,  is  the  Caufe  of  the  Report :  So 
in  the  prefent  Experiment,  the  Water  run- 
ning out  of  the  Pipe,  left  an  Emptinefs  cr 
Vacuum  behind  it,  or  at  lead  fo,  in  fome 
Degree  ;  but  when  the  Top  of  the  Current 
was  come  near  the  Bottom  of  the  Pipe,  the 
external  Air  rufliing  in  with  Violence  to  re- 
ftore the  Vacuum,  was  obferved  to   llrike 

with, 

*  Mr.  Berwick, 
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with  fuch  Force  againft  the  upper  End  where 
it  was  refifted,  much  after  the  fame  Mariner 
(though  with  lefs  Violence)  as  when  the  Gun 
is  fired  ;  and  doubtlefs,  had  it  been  poffible 
for  the  Difcharge  of  the  Water  out  of  the 
Pipe,  to  have  been  performed  as  fuddenly 
and  as  violently  as  the  Fire  from  the  Piece, 
the  Effe&s  had  been  proportionable. 

gtuary.  Whether  the  Water  which  pafTed 
through  the  Cock  from  the  Ciftern  was  fuffi- 
cient  to  fill  the  Pipe  (through  which  it  palled) 
quite  full  or  not ;  becaufe,  had  there  been  no 
Way  for  fome  fmall  Portion  of  Air  to  infi- 
nuate,  and  get  above  the  upper  End  of  the 
Current  of  the  Water  in  the  Tube,  fufficient 
to  expand  itfelf,  fo  as  to  pu(h,  or  drive  the 
Water  downward,  it  could  be  no  more  capa- 
ble of  emptying  itfelf  than  the  Mercury  in 

the  Barometer. -But  to  return  from  the 

Digreffion . 

As  it  appears  fo  reafonable  to  fuppofe  that 
a  Vacuum  is  inftantlv  formed,  at  the  violent 
Eruption  and  fudden  Expanfion  of  the  con- 
densed Fluid  in  the  electrical  Vial,  it  muff 
feem  rational  to  expect,  that  fuch  Vacuum 
is  fome  Way  or  other  as  inftantly  reftored, 
particularly  as  we  perceive  fuch  fudden 
and  violent  Effects :  But  before  I  endeavour 
to  (hew  how  fuch  violent  Effects  are  pro- 
duced, it  may  not  be  unneceffary  firft  to  mew 
the  remarkable   Propenfity  of   this   fubtile 

Agent 
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Agent  to  arrive  at  a  Vacuum,  and  the  great 
Facility  with  which  it  pervades  the  Glafs  at 
fuch  Times,  more  than  at  any  other  ;  for 
which  Reafon  I  (hall  mention  an  Experi- 
ment made  by  the  ingenious  Mr.  Hawkfbee, 
with  his  Attrition-Engine,  which  differed 
but  little  from  the  prefent  electrical  Ma- 
chine. 

cc  I  took  (fays  he)  a  glafs  Globe  of  about 
"  nine  Inches  Diameter,  and  exhaufted  the 
V  Air  out  of  it  $  then,  having  turned  a 
c£  Cock  which  prevented  the  Return  of  the 
<c  Air,  I  took  it  from  the  Pump.  The 
*c  Globe  being  thus  fecured,  I  fixed  it  to  a 
ec  Machine,  which  gave  it  a  fwift  Motion, 
<f  with  its  Axis  perpendicular  to  the  Horizon  j 
cc  and  then  applying  my  naked  Hand  (ex.- 
<c  panded)  to  the  Surface  of  it,  the  Refult 
<c  was,  that  in  a  very  little  Time  a  confider- 

able  Light  was  produced. 

cc  And  as  I  moved  my  Hand  from  one* 

Place  to  another  (that  the  moift  Effluvia, 
ct  which  very  readily  condenfe  on  the  Glafs, 
"  might,  as  near  as  I  could,  be  thrown  off 
u  from  every  Part  of  it)  by  this  Means  the 
€t  Light  improved  *$  and  fo  continued  to  in- 
cc  creafe,  till  Words,  in  capital  Letters,  be- 
"  came  legible  by  it,  as  has  been  obferved 

H  "  by 

*  That  fame  Light  was  all  within -fide  of  the  Glafs,  as 
we  find  at  Page  48,  when  he  repeated  the  Experiment  j  as 
alfo  at  Page  61,  when  he  made  Experiments  with  an  ex« 
haufted  Tube. 


ci 


«c 
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€c  by  Spectators. Nay,  I  have  found  the 

cc  Light  produced  to  be  fo  great,  that  a  large 
"  Print  might,  without  much  Difficulty,  be 
"  read  by  it."— And  a  little  farther  on  he 
tells  us,  "  The  Light  was  of  a  curious  pur- 
<c  pie  Colour."  Mr.  Hawk/bee's  Experi- 
ments, Edit.  2d.  Page  45. 

OBJECTION    I. 

Plow  can  we  believe  this  electrical  Fluid  to 
be  that  very  fine  aetheriai  Medium  defcribed 
by  Sir  Ifaac  Newton  ?  Does  it  not  appear  in 
Mr.  Hawk/bees  revolving  exhaufled  Globe, 
to  be  rather  of  a  much  more  cloudy  and  grofs 
Subftance  ? 

A  N  S  W  E  R. 

Sir  Ifaac  Newton  himfelf  is  not  of  Opi- 
nion, that  his  fubtile  fluid  Medium,  is  al- 
ways and  every  where  equally  fine  and  rare, 
as  fome  may  imagine,  but  of  different  Den- 
fity  according  to  its  different  Situation,  as 
plainly  appears  from  his  Letter  to  Mr.  Boyle, 
concerning  his  Thoughts  on  /Ether  and  Gra- 
vity, where  he  thus  expreffes  himfelf. 

<£  There  is  one  Conjecture  more  about  the 
"  Caufe  of  Gravity.  I  fuppofe  the  iEther 
<c  to  con  fi ft  of  Parts  differing  from  one  ano- 
"  ther  in  Subtilty  by  indefinite  Degrees : 
<c  That  in  the  Pores  of  Bodies  there  is  lefs  of 
<c  the  groffer  ./Ether,  in  Proportion  to  the 
fi  finer,  than  in  open  Spaces;  and  confe- 
<c  quently,  that   in  the   great  Body  of  the 

"  Earth, 
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cc  Earth,  there  is  much  lefs  of  the  groffer 
<c  /Ether,  in  Proportion  to  the  finer,  than  in 

the  Regions  of  the  Air  :  And  that  yet  the 

groffer  ./Ether  in  the  Air  affects  the  upper 
"  Regions  of  the  Earth,  and  the  finer  iEther 
"  in  the  Earth,  the  lower  Regions  of  the 
cc  Air,  in  fuch  a  Manner,  that  from  the 
"  Top  of  the  Air  to  the  Surface  of  the 
"  Earth  5  and  again,  from  the  Surface  of  the 
cc  Earth  to  the  Centre  thereof,  the  /Ether  is 
<c  infenfibly  finer  and  finer." 

But  notwithstanding  this  grofs  Appearance 
of  /Ether,  or  electrical  Fluid,  in  Places  void 
of  Air,  yet  is  its  great  Subtilty,  and  power- 
ful Influence,  remarkably  conspicuous,  even 
where  the  Air  is  not  excluded  :  This  is  plain 
from  that  familiar  Experiment  of  covering  Bits 
of  Leaf-Gold,  or  other  light  Bodies,  with  a 
Glafs,  which  will  be  brifkly  attracted  and  re- 
pelled by  a  rubbed  Tube  held  over  them,  at 
more  than  a  Foot  Diftance,  although  feveral 
Books  are  piled  one  upon  another  over  the 
Glafs. 

£>uaryy  May  not  this  pafs  for  a  Demonft ra- 
tion, that  Sir  Ifaac  Newton  s  Conjectures  con- 
cerning the  different  Degrees  of  its  Denfity, , 

were  juft. From  the  Effects  of  the  above 

Experiment,  and  numberlefs  others,  it  plainly 
appears  that  the  fineft  /Ether  is  not  only  the 
moil:  fubtile,  but  alfo  the  moil  active  and 
powerful  in  eve.ry  Refpeft. 

H  2  And 
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And  notwithstanding  the  purple  Appari- 
fion  in  Mr,  Hawk/hee's  Glafs,  yet  even  in  that 
State,  how  much  more  rare  than  Air  (or  any 
Thing  elfe,  excepting  Light)  muft  it  be,  to 
pervade  the  Glafs  wi.h  fuch  Freedom,  al- 
though Glafs  fufFers  not  the  electrical  Fluid 
to  pais  through  it  wiihout  Refinance,  in  the 
fame  free  Manner  as  through  non-elecmcal 
Bodies  3  yet  to  arrive  at,  and  occupy  the  void 
Space,  it  pervades  its  Pores  with  the  gr'eateft 
Freedom,  which,  as  the  Quantity  increafes 
in  the  Vacuum,  fo  the  purple  Flame  becomes 
more  and  more  luminous. 

And  as  iEther  is  allowed  by  Sir  1  facte  New- 
ton, and  ether  eminent  Philofophers,  to  be 
univerfal,  §hicery,  Whether  that  purple  Co- 
lour be  not  its  natural  Hue,  in  all  Places  void 
of  Air  •  in  the  immenfe  Void  beyond  the 
Earth's  Atmofphere,  as  well  as  in  artificial 
Vacuums  within  the  Atmofphere;  for  this  is 
agreeable  to  Sir  Jjaac  Newton's  Rules  of  Phi- 
Jofophifing,  Princip.  Book  III.  Page  388, 
where,  when  fpeakmg  of  Mr.  Boyle's  Vacu- 
um, he  argues  thus : 

?£  Bodies  projected  in  our  Air  fuffer  no  Re- 
?c  iiftance  but  from  the  Air.  Withdraw  the 
*c  Air,  and  the  Refiftance  ceafes.  For  in 
«c  this  Void  a  Bit  of  fine  Down,  and  a  Piece  of 
cc  (olid  Gold,  defcend  with  equal  Velocity, 
<c  and  the  Parity  of  Reafon  muft  takeTlace 
ff  in  the  caeleftial  Spaces   above  the  Earth's 

"  At- 
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u  Atmofphere  ;  in  which  Spaces,  where 
c<  there  is  no  Air  to  redd  their  Motions*  ail 
u  Bodies  will  move  with  the  greater!:  Free- 
"  dom." 

Confequently  the  fame  Parity  of  Reafon 
will  take  Place,  with  refpecl:  to  the  purple 
Colour  of  the  iEther,  as  well  in  the  caeleftiai 
Spaces  as  in  the  artificial  Void.  If  then  the 
luminous  purple  Hue  is  inherent  in  the 
univerfal  iEther  beyond  the  Atmofphere, 
§>u<zry, 

Whether  the  interjacent  Atmofphere  be 
not  thereby  rendered  of  that  Azure  or  Sky- 
Colour  ? 

Laftly,  Can  there  be  any  more  Reafon  for 
believing  this  fubtile  Fluid  to  be  grofs,  on  ac- 
count of  its  Colour  only,  than  there  is  for  be- 
lieving the  Rays  of  the  Sun  to  be  grofs,  on  ac- 
count of  Purple  and  other  darker  Colours  con- 
tained in  them,  which  are  foeaiily  feparated 
from  them  with  a  triangular  glafs  Prifm  ? 

Experience,  which  is  the  beft  Teft  of  all 
others,  informs  us.  that  thofe  Colours  arefo 
far  from  proving  the  Rays  to  be  grofs,  that 
they  feem  rather  abfolutely  neceffary  to  con- 
ffitute  that  fine  clear  Brightnefs  we  behold  in 
them  ;  for  although  the  lighten:  of  thofe 
prifmatic  Colours  are  much  darker  than 
what  we  conceive  of  the  Sun's  Rays,  yet  are 
they  all  no  fooner  compleatly  blended  to- 
gether by  Means  of  a  convex  glafs  Lens,  but 

they 
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they  re-affume  their   primitive  Luftre,   and 
appear  of  a  clear  funfhine  White. 

OBJECTION     II. 

But  allowing  the  hey  den  Experiment  may 
be  fo  analized,  as  that  it  may  appear  reaibn- 
able  to  fuppofe  a  Vacuum,  and  the  Reftora- 
tion  of  the  Equilibrium  were  absolutely  ne- 
ceflary  to  the  Production  offo  great  a  Force, 
yet,  why  fhould  fuch  Vacuum  and  Force  be 
generated  in  the  Vial,  notwithftanding  the 
Fire  and  Explofion  appear  at  that  Part  only, 
where  the  Circuit  is  compleated,  by  bringing 
the  Finger,  &c.  to  the  excited  Apparatus  of 
Wires,  although  at  the  greateft  Diflance  from 
the  prime  Conductor  on  which  the  Vial  is 
fufpended  ? 

ANSWER. 

Not  only  becaufe  an  exceeding  vivid  Flafli 
of  Light  appears  at  the  fame  Inftant  in  the 
Vial  (provided  it  be  lined  with  Gold  or  Silver 
Leaf  *,  inftead  of  being  furnifhed  with  Fi- 
lings of  Metal,  &c.)  but  alfo  becaufe  the 
fame  Fire,  Explofion,  and  Light,  all  appear, 
even  though  the  Experiment  be  contracted 
into  fo  narrow  a  Compafs,  as  the  Holding 
the'  Vial  in  one  Hand,  and  bringing  a  Finger 
of  the  other  to  the  Cork-Wire,  which  evi- 
dently proves  the  Force,  &c.  to  be  generated 
at  the  Vial. 

What 

*  I  never  could  obferve  that  Flafh  of  Light  in  any  other 
Vials:  If  they  are  lined  with  Silver-Leaf,  the  .  Light  pro- 
duced is  of  a  beautiful  Green. 
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What  confirmed  me  the  more  in  my  Opi- 
nion, that  the  grand  Eruption  was  at  the 
Lining  of  the  Vial,  were  the  three  follow- 
ing Experiments. — Firit,  Mr.  Franklin,  of 
Philadelphia,  informs  us,  that  if  the  Coating 
of  the  Vial  be  electrifed,  the  Shock  will  be 
given  from  that. — The  Experiment  is  thus 
made : 

Take  hold  of  the  Cork- Wire,  and  electrife 
the  Coating,  by  bringing  it  to  the  excited 
Apparatus,  by  which  Means  the  electrical 
Fluid  will  be  collected  and  fixed  at  the  Coat- 
ing ;  for  bring  the  Coating  from  the  excited 
Apparatus  to  a  Finger  of  the  other  Hand,  and 
the  Fire,  Explofion,  and  Shock,  fucceed  in 
the  fame  Manner  as  in  the  common  Way* 
which  mews  that  the  Force  was  propagated 
from  the  metalline  Subftance  in  contact  with 
the  Vial. 

Secondly,  By  another  Experiment  of  Mr. 
Franklin's  it  appears,  that  the  electrical  Fluid 
at  the  Vial,  which  gives  the  Shock,  is  firft  de- 
tained and  fixed  in  a  particular  Manner  be- 
tween the  electric  and  non-electric,  viz.  be- 
tween the  Glafs  and  the  Gilding. — He  in- 
forms us  in  his  Letters  on  Electricity,  Edit. 
2d.  Page  32,  that, 

"  A  thin  glafs  Bubble,  about  an  Inch  Dia- 
meter, weighing  only  fix  Grains,  being  half 
filled  with  Water,  partly  gilt  on  the  Out- 
fide,    and  furniihed  with  a  Wire -Hook, 

"  gives 
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gives,  when  ele&rifed,  as  great  a  Shock  as 
a  Man  can  well  bear.  As  the  Glafs  is 
thickeft  near  the  Orifice,  I  fur  pole  the 
lower  half,  which  being  gilt,  Vas  elec- 
trifed,  and  gave  the  Shock,  did  not  exceed 
two  Grains  ;  for  it  appeared,  when  broke, 
much  thinner  than  the  upper  half. — If  one 
of  thefe  Bottles  be  electrized  by  the  Coat- 
ing, and  the  Spark  taken  out  through  the 
Gilding,  it  will  br:-.ak  the  Glafs  inwards 
at  the  fame  Time  that  it  breaks  the  Gild- 
ing outwards." 
Which  could  not  be,  had  it  been  either 
wkhout-fide  of  the  Gilding,  or  within -fide  of 
the  Bubble. 

Thirdly,  The  ingenious  Dr.  Bevh's  Me- 
thod, where  the  Experiment  is  contracted 
into  a  yet  narrower  Compafs,  by  gilding  a 
large  thin  Safh-pane  of  Glafs  on  both  Side?, 
leaving  a  Margin  all  round  ungilt  :  Such  a 
Pane  of  Glafs,  if  laid  on  one  Hand,  and  the 
upper  Side  ele&rifed,  by  communicating 
with  a  Wire  or  Chain  fufpended  to  the  ex- 
cited Apparatus,  will,  at  bringing  a  Finger  of 
the  other  Hand  to  the  Gilding  on  the  upper 
Side,  give  a  Shock  equal  to  that  from  a 
gilded  Vial ;  and  this,  whether  the  Cir- 
cuit be  compleated  by  thus  joining  it  at  the 
Gilding  of  the  Pane,  or  whether  it  be  com- 
pleated at  any  diftant  Part  of  the  excited  x^p- 
paratus,  provided  it  be  done  before  the  gilded 

Pane 
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Pane  be  removed  from  the  Wire  which  elec- 
trifies it.  \ 

The  gilded  Pane  of- Glafs  I  make  Ufe  of  is 
in  a  circular  Form,  encompafled  with  an  iron 
Frame ;  to  this  Frame  is  fixed  a  fmall  Han- 
dle, by  which  Means  it  may  be  as  commo- 
dioufly  made  Ufe  of  as  the  Vial. 

N.  B.  Firft,  If  the  Glafs  of  the  Vial  or 
Safh-Pane  exceed  a  certain  Thickness,  the 
Experiment  will  not  then  fucceed  ;  becaufe, 
as  the  Vacuum  for  this  Reafon  cannot  be  re- 
ftored,  and  the  electrical  Fluid  is  by  that 
Means  hindered  from  moving  complcatly 
round,  the  Confequence  is,  that  no  Motion 
is  produced  in  any  Part  of  the  Circuit,  and  no 
greater  Spark  is  obferved^  than  if  the  Vial  or 
Safli-Pane  were  not  concerned  in  the  Expe- 
riment. 

But,  fuppofing  the  Glafs  of  the  Vial  or 
Sails -Pane  were  of  a  proper  Thicknefs,  and 
the  Experiment  fucceeds  ever  fo  well  ;  yet  if 
another  Bit  of  Glafs  of  the  fame  Thicknefs 
intercept  at  any  other  Part  of  the  Circuit,  no 
one  in  the  Circuit  (although  ever  fa  far  from 
this  additional  Bit  of  Glafs,  and  ever  fo  near 
the  eled'rifed  Vial  or  Pane)  is  fenfible  of  the 
leaft  Emotion ;  which  is  a  farther  Proof,  that 
if  it  cannot  move  compleatly  round  the  Cir- 
cuit, it  then  does  not  move  in  any  Part  of 
it. 

N,  B.  Second,  It  feems  abfoluiely  necef- 
fary  to   remember,    that  great  Facility    by 

I  which 
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which  this  fubtile  Fluid  moves  through  all 
denfe  non -electrical  Bodies  into  the  Earth*, 
fo  clearly  proved  by  the  Obfervations  on  the 
fecond  capital  Experiment  in  my  former  Ef- 
fay,  Page  22,  and  repeated  in  this  at  Page 
46. 

To  apply  the  foregoing  Reafoning,  Firft, 
Since  the  grand.  Explofion  which  generates 
the  Force,  and  propagates  the  Shock,  is  by 
the  Help  of  Dr.  Bevis's  Safh  Pane,  traced  to 
the  inner  Surface  of  the  Vial -f*. 

Secondly,  That  a  Vacuum  is  there  formed 
by  the  fudden  Expanfion,  which  was  exerrir 
plined,  by  confidering  the  Vacuum  formed 
at  the  Firing  of  a  Gun,  and  illuftrated  by 
the  Experiment  of  the  Ciftern  of  Water  and 
leaden  Pipe  j. 

Thirdly,  The  Readinefs,  as  well  as  the 
great  Facility  of  the  eieclxical  Fluid  to  per- 
vade the  Glafs,  and  arrive  at  the  Vacuum, 
as  appears  by  Mr.  Hawk/bee's  Experiment  §. 

And,  Fourthly,  We  are  informed  by  Ex- 
perience, that  the  Effects  of  the  Ley  den  Ex- 
periment are  nearly  the  fame,  whether  the 
Circuit  be  long  or  fliort,  regular  or  irregu* 
lar. 

^ttcery. 

*  From  the  EfFedls  of  the  Leyden  Experiment,  the  like 
Propeniity  is  obferved  of  moving  through  all  denfe  non-elec- 
trical Bodies  throughout  the  Circuit  to  reftore  the  Vacuum, 
formed  by  the  fudden  and  violent  Expanfion  at  theExplofion 
or  burfting  forth  of  the  electrical  Fire,  whether  at  the  Gild  - 
ing  on  the  Infide  of  the  Vial,  or  the  Gliding  at  the  eleclrifed 
Surface  of  the  Salh-Pane. 

t  Page  in.         J  Page  87.  89.         §  ?nge  94. 
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^ucery.  From  thefe  Premifes,  together 
with  the  Effects,  we  obferve,  May  we  not 
fafely  conclude,  that  the  violent  Expanfion 
generates  a  Vacuum?  Secondly,  That  the 
Vacuum  is  as  inftantly  fupplied  through  the 
thin  Glafs*,  with  iEther  from  the  under- 
raoft  Hand  :  Thirdly,  This  again  as  in- 
ftantly fupplied  from  the  whole  Circuit  5  and 
the  whole  Circuit  of  iEther  hurried  on  by 
the  firft  Expanfion  at  the  eleftrifed  Surface  of 
the  gilded  Pane. 

That  this  may  appear  more  plainly  to  the 
Underftanding, 

Let  AB  repre- 
fent  the  Length 
or  Breadth  of  the 
Square,  or  the 
Diameter  of  the 

circular  Pane  of  Glafs:  CDE  a  circular 
Wire:  The  End  C  communicating  with  the 
Gilding  at  the  under  Side  of  the  Pane. 

Whenever  the  Gilding  at  the  upper  Sur- 
face of  the  Safli-Pane  is  ele&rifed,  it  does 
not  readily  depart  from  it  5  but  when  let 
alone  to  itfelf,  frequently  remains  for  a  very 
confiderable  Time  after,  clofely  furrounded 
and  guarded  on  all  Sides  by  Electrics  per  Jt\ 
viz.  the  circumambient  Atmofphere  and  the 
Glafs ;  but  no  fooner  is  one  End  of  the  non- 

I  2  electrical 

*  For,  as  was  before  obferved,  the  Experiment  will  not 
fucceed  if  the  Glafs  exceed  a  certain  Thicknefs.* 
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cleclrical  Circuit  (in  this  Experiment,  the 
End  E  of  the  circular  Wire)  brought  near 
it,  but  it  breaks  forth  from  its  confined  State, 
and  darts  with  the  utmoft  Violence  into  it, 
leaving  a  Vacuum  behind  it ;  which  is  as 
inftandy  reftored  through  the  Glafs  of  the 
Pane,  from  the  other  End  C  of  the  Wire, 
and  this  again  as  inftantly  fupplied  from  the 
ele&rica!  Fluid  in  the  Circuit,  which  rufhes 

like  a  Torrent,  and  follows  it. Thus,  all 

to  Appearance,,  is  performed  in  the  fame  Mo- 
ment of  Time,  and  with  the  fame  Impetuo-* 
i5ty  throughout  the  whole  Circuit  (although 
ever  fo  greatly  extended)  as  at  the  very  Part 
where  it  be;?an :  and  to  ufe  Mr.  Franklins 
Expreffion,  "  Each  Particle  pu flies  its  Neigh - 
"  boar  quite  to  the  farther  End." 

I  am  very  fenfible,  that  after  all  that  can 
be  faidon  this  abftrufe  Phenomenon,  itmuft 
be  eafier  from  the  Premifes  juft  laid  down,  to 
form  a.  much  clearer  Idea  of  the  Manner  the 
circulating  Shock  is  produced,  and  propa- 
gated, than  from  a  Multiplicity  of  Words 
only,  although  as  compleatly  explained  as 
the  prefent  Defcription  falls  fhort  of  it  ->  for 
my  own  Part,  I  am  confeious  of  nothing 
compleatly  performed,  but  a  fincere  Endea- 
vour of  difcovering  what  might  be  fome  Way 
or  other  ufeful,  and  of  communicating  the 
fame  in  an  intelligible  Manner. 

If  it  be  replied,  that  after  all  this  Point 
feems  to  be  laboured  :  It  may  be  anfwered, 
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I  know  not  one  Thing  in  the  Prcmifes 
that  can  be  fpared,  or  that  is  not  absolutely 
neceffary  to  explain  the  Appearance,  fo  as 
that  it  may  feem  tolerably  clear,  and  confe- 
quently,  that  fo  far  I  have  not  exceeded  Sir 
Jfaac  Newton' '$  firft  Rule  of  Reafoning. 
Does  it  not  feem  agreeable  to  Reafon  to  fup- 
pofe,  from  Mr.  Franklin's  Experiments, 

Firft,  That  the  electrical  Fluid  is  de- 
tained at  the  Junction  of  the  Gilding  on  the 
Glafs  ?  Secondly,  From  other  Experiments, 
that  at  the  Approach  of  the  End  E  of  the 
circular  Wire,  it  explodes  and  rufhes  into  the 
fame  Wire,  leaving  a  Vacuum  ;  which  is, 
Thirdly,  as  inftantly  fupplied  through  the 
thin  Glafs  from  the  lower  End  C  of  the  cir- 
cular Wire?  And,  Fourthly,  Does  it  not  ap- 
pear from  the  Effects  of  thofe  Kinds  of  Ex- 
periments, that  the  electrical  Fluid  moves 
through  all  Circuits  in  the  very  fame  Man- 
ner, whether  they  are  long  or  mort,  regular 

or  irregular  ? -Can  one  of  thefe  Premifes 

be  wanting,  and  yet  the  whole  feem  agree- 
able to  Reafon  and  Experience  ? 


La, 
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La/lly,  Concerning  the  Vfefulnefs  of  the  elec- 
trical Fluid,  when  applied  as  a  Remedy 
to  human  Difeafes  and  Maladies. 

ERE  it  muft  be  owned>  thofe Gentle- 
men Inquirers  have  ihewn  an  Air  of 
recommending  to  the  Public  the  Perufal  of 
my  Performance  ;  but  whether  by  a  real  De- 
fign  of  fo  doing  or  not,  may  perhaps  more 
plainly  appear,  by  confidering  the  Way  and 
Manner  in  which  they  delivered  their  Senti- 
ments. 

Animadversions. 

But  his  Book  may,  at  leaft,  be  of  as  much 
Advantage  to  Society,  as  many  others  that  are 
written  in  a  more  fcientifical  and  more  ele- 
gant Manner  ;  the  removing  thofe  Diftem- 
pers  to  which  human  Nature  is  fubject,  being 
of  infinitely  greater  Confequence  than  many 
of  our  molt  refined  philofophical  Specula- 
tions.— Of  this  Application  of  Electricity, 
the  Author  has  treated  very  fully,  enume- 
rating the  Cautions  neceflary  to  be  obferved, 
in  order  to  render  the  electrical  Shocks  ufe- 
ful  ;  obviating  the  feveral  Objections  made 
to  the  medicinal  Ufes  of  Electricity,  and  ac- 
counting for  the  Mifcarriage  of  the  feveral 
Attempts  of  that  Kind  made  by  others. — - 
The  following  Inftances  will  (hew  what  Suc- 

cefs 
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cefs  he  has  had  in  curing  Diieafes  by  Elec- 
tricity. 

Remark. 

Then,  to  (hew  what  Succefs  I  had  had, 
they  tranfcribe  out  of  the j  whole  Number 
four  of  the  Cafes  only,  namely,  14^  19th, 
30th,  31ft;  and  this,  without  fo  much  as  giving 
the  Reader  the  leaftHint  that  he  was  to  expert 
any  more  ;  then,  consequently,  if  he  was 
to  expect  no  more  of  thole  Applications,  and 
the  Pamphlet  written  in  fo  mean  and  'defpi* 
cable  Language,  by  one  intireJy  ignorant  in 
Philofophy,  it  might  well  be  prefumed,  few 
would  think  it  worth  the  Perufal. 

I  am  not  fo  vain,  or  fo  unreafonable,  as 
to  expect  them  to  have  tranfcribed  every 
Cafe  ;  but  if  they  had  really  deiigned  to 
give  it  a  Character  fuflicient  to  recommend 
it,  it  might  have  been  expedted  (at  leaft)  to 
hear  them  inform  their  Readers,  that  in  the 
.  JBook  itfelf  they  would  meet  with  many 
more  Applications  of  the  fame  Kind,  equally 
remarkable  5  this  was  the  leaft  they  could 
have  faid,  had  they  defigned  to  recommend 
the  Perufal. 

Then   follows  :  — —  And   we  could 

wi/b  they  would  excite  others  to  make  Expe- 
riments of  the  fame  Kindy  that  it  may  he 
finally  determined %  whether  Electricity  may\ 
or  may  not\  be  rendered  ufeful  in  medicinal 
Intentions,       §u<zryy  Can  it   indeed  flill  be 

rea- 
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reafonably  queftioned,  whether  there  is  any 
juft  Grounds  for  believing  that  Electricity 
may  be  rendered  ufeful  in  that  Way. 

Had  this  Account,  under  Infpe&ion,  of 
curing  Difeafes  by  Electricity,  come  from  any 
remote  Corner,  there  might  have  been  fome 
Reafon  to  doubt,  whether  the  Fads  therein- 
mentioned  were  genuine  ;  but  can  it  feem 
probable,  that  I  mould  think  to  impofe  on 
the  whole  City  in  which  I  dwelt,  in  fo  grofs 
and  barefaced  a  Manner,  as  I  muft  had  there 
been  no  fuch  Cures  wrought. 

Muft  it  not  appear  very  extraordinary,  that 
I  mould  think  £>f  publifhing  fuch  a  Variety 
of  them  in  a  Pamphlet  prepared  for  the  fame 
Purpofe,  where  the  Names  of  fo  many  of 
the  Patients  were  prefixed,  mod  of  them  on 
the  Spot,  or  near  at  Hand,  ready  to  detect 
the  Fraud,  had  it  been  fuch,  and  yet,  that  I 
could  think  of  doing  all  this  with  Impunity  : 
This  muft  appear  at  firft  Sight  too  inconfif- 
tent  to  be  admitted,  and  confequently  Elec- 
tricity may  be  rendered  ufeful  in  medicinal 
Intentions  -,  or  clfe  what  -would  appear  a 
downright  Contradiction,  <viz>  that  all  the 
Cures  mentioned  in  my  Pamphlet,  and  many 
Hundreds  befide,  not  written  down  *,  were 

the 

*  Since  I  puhlifhed  that  Etfay,  Mrs.  Cox,  a  Gentlewo- 
man of  Birmingham,  who  had  made  Ufe  of  Electricity  for  a 
Kind  of  pleuretic  Complaint,  feemed  a  little  out  of  Humour 
becaufe  the  did  not  find  an  Account  of  her  own  Cafe  in  my 

Cata- 
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the  Effe&s  of  mere  Chance,  notwithftancU 
ing  many  of  them  were  fure  to  happen,  when- 
ever thofe  Experiments  were  applied  in  par* 
ticular  Diforders  ;  for  I  can  allure  the  Reader, 
in  many  Cafes  it  feldom  or  never  fails. 

In  a  Word,  I  can  truly  fay  I  fcarce  ever" 
knew  any  who  attempted  Trials  of  this  Kind 
that  did  not  fucceed  ;  and  confeqaently,  if 
thofe  Gentlemen  or  others  would  but  repeat 
fome  of  the  fame  Experiments,  and  in  the 
fame  Manner  as  I  have  directed  at  the  End  of 
each  particular  Cafe  in  that  Effay,  they  would 
meet  with  equal  Succefs. 

N,  B.  I  would  not  be  underftood  to  mean, 
that  all  Diforders,  in  all  Trials3  yield  alike  to 
thofe  electrical  Applications,  for  different 
Diforders  yield  differently  ^  and  even  the 
fame  Treatment  of  the  fame  Diforder,  in 
different  Perfons,  will  not  be  attended  with 
equal  Succefs,  any  more  than  when  treated 
in  the  common  Way, 

But  notwithftanding  the  Succefs  which  at- 
tended thofe  electrical  Applications,  yet, 
from  eight  or  nine  fucceffive  Years  of  Expe- 
rience, I  could  never   obferve  any  abfolute 

Catalogue  of  Cures. — ~I  told  her  my  Heafon  for  it  was,  I 
did  not  think  it  a  Cure  fufficiently  remarkable ;  ilie  replied, 
{he  thought  it  a  very  great  one,  as  me  could  have  no  Relief 
from  other  Means,  or  to  the  lame  EfFecl. 

Marty  befides  have  greatly  extolled  Cures  performed  oft 
them,  which  yet  I  did  not  think  Were  worthy  to  be  ranked 
with  the  reft. 

K  healing: 
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healing  Quality  in  the  electrical  Fluid,  unlefs 
an  Attenuation  of  the  bodily  Fluids,  and  that 
which  promotes  a  free  Circulation,  may  be 
allowed  to  be  fuch. 

Being  fome  Time  fince  in  Company  with 
an  ingenious  Gentleman  of  the  Faculty,  and 
the  Converfation  turning  on  the  Subjed  of 
Eledricity,  and  the  many  and  various  Cures 
which  had  been  effeded  by  Means  of  thofe 
eledrical  Applications,  he  affured  me,  it  had 
been  the  Opinion  of  fome  very  eminent  Phy- 
ficians,  that  there  was,  in  Nature,  fuch  a 
Thing  as  a  real  ■  Panacea ;  and  if  fo,  it  was 
his  Opinion,  that  Eledricity  bid  as  fair  for  it 
as  any  Thing :  And  although  an  abfolute 
Catholicon  muft,  in  the  Nature  of  Things, 
be  impoffibSe,  yet  that  which  proves  a  Re- 
medy in  the  greateft  Variety  of  Complaints, 
muft,  as  he  juftly  obferved,  be  allowed  to  lay 
in  the  faireft  Claim  to  it. 

But  nothing  can  be  more  certain,  than 
that  neither  the  eledrical  Method  of  treating 
Disorder?,  or  any  other  can  be  expeded  to 
arrive  at  any  coniiderable  Degree  of  Per- 
fedion,  till  adminiftered  and  applied  by  thofe 
learned  Gentlemen  of  the  Faculty,  who, 
having  a  thorough  Knowledge,  not  only  of 
the  Strudure  of  the  human  Body,  but  the 
various  Diftempers.  incident  thereto,  with 
their  feveral  Caufes,  muft  be  the  only  Hands 

from 
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from  which  we  can  expect  the  greatefl:  Sue- 
cefs  in  either. 

N.  B.  Sudden  as  well  as  acute  Pains  are, 
for  the  moft  Part,  inftantly  cured  by  thofe 
electrical  Applications. 


P   0   S  T  S  G  R   I  P  Z 


IF  I  have  been  hitherto  miftaken,  in  fup- 
poiing  thofe  Gentlemen  Enquirers  Stran- 
gers to  Electricity  ;  and,  if  I  have  been 
guilty  of  any  material  Errors,  which  I  am 
at  prefent  not  fenfible  of,  I  fhould  be  very 
thankful  if  they  would  condefcend  to  correct 
fuch  Errors  in  a  candid  and  good-natured 
Manner  :  Since  all  will  allow  the  Subject 
to  be  highly  worthy  of  Confideration,  and 
as  I  can  think  of  no  Method  fo  effectual,  to 
clear  up  any  doubtful  Part  of  it,  as  a  can- 
did Controverfy,  fo  I  (hall  gladly  return  as 
candid  an  Anfwer,  and  retract  whatever  ap- 
pears erroneous.— — lam  the  lefs  apprehen- 

K  2  live 
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five  of  any  material  Error  appearing,  becaufc 
I  can  truly  fay^  that  what  I  have  delivered 
has  been  firft  faithfully  examined,  and  proved 
by  Experiments  ;  fo  that  whatever  Objec- 
tions may  be  made  to  it,  I  hope  to  meet 
with  civil  Treatment,  whether  fuch  Objec- 
tions ma'y  come  from  thofe  Gentlemen  them- 
felves,  or,  under  Colour ■,  from  their  Agents  -, 
for  I  fhou.ld  be  very  forry,  if  a  Subject  of 
fuch  Importance,  ihould,  inftead  of  being 
fairly  controverted,  end  in  a  wrangling  Dif- 
pute  after  Captures  and  Reprifals  made,  vi*z. 
Alternate  Detraction  and  Cavilling,  which  is 
very  often  the  Cafe.     And, 

As  it  Is  entirely  out  of  my  Power  to  pal- 
liate and  glofs  over  the  Subject,  and  make 
that  appear  true  which  is  in  reality  falfe,  fo 
an  Error  may  be  the  more  eafily  detected  : 
■Tis  prefumed  the  having  delivered  my  Sen- 
timents in  plain  Language,  is  no  real  Difad- 
vantage  to  the  Subject,  provided  my  Mean- 
ing be  fufficiently  intelligible  ;  for  is  it  not 
generally  allowed,  that  many  Things  which 
have  been  written  in  a  florid  Style,  and  in  a 
pompous  Manner,  have,  inftead  of  illu fixa- 
ting the  Subject  they  were  pretending  to  ex- 
plain, rendered  it  the  more  obfcure  and  un- 
intelligible, by  artfully  blending  Truth  and 
Falfliood  in  fuch  a  Manner  as  to  confound 
each  other,  fo  as  not  without  fome  Diffi- 
culty to  be  diftinguiftied  by  the  Majority  of 

Readers  3 
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Readers ;  confequently,  whenever  a  Subject 
appears  myfterious,  a  plain  intelligible  Man- 
ner of  treating  it,  is  preferable. 

Permit  me  to  conclude  with  that  bumble 
Requeft  of  the  illuftrious  Sir  1  facte  Newton, 
which,  although  in  him  it  might  well  have 
been  fpared,  yet  a  more  modeft  one  cannot 
well  be  exhibited  for  the  mod  defective  Per- 
formance, even  for  this  of  mine. 

"  I  heartily  beg  that  what  I  have  here 
cc  done,  may  be  read  with  Candour,  and 
that  the  Defects  I  have  been  guilty  of, 
upon  this  difficult  Subject:,  may  be  not  fo 
much  reprehended  as  kindly  fupplied,  and 
investigated  by  new  pndeavours  of  my 
Readers/'     Preface  to  his  Princip. 


F    I    N    I    X. 


Jujl  pullijhed  by  the  fame  Author, 
THE 

Subtil  Medium  Proved, 

OR,       THAT 

Wonderful  Power  of  Nature, 

So  long  ago  conjectured 

B   Y     T  K  E 

Moft  Ancient  and  Remarkable  Philofophers, 

Which  they  called  fometimes 

M    T    H    E    R, 

But   oftener 

ELEMENTARY  FIRE,  Verify'd. 

SHEWING 

That  all  the  diflinguijhing  and  eflential  Qua- 
lities afcribed  to  ^Ether  by  them,  and 
the  moft  eminent  modern  Philofophers, 
are  to  be  found  in  Electrical  Fire, 
and  that  too  in  the  utmoft  Degree  of  Per- 
fection. 

G      I    V     I      N     G 

An  Account  not  only  of  .the  Progrefs  and  feveral 
Gradations  of  Electricity,  from  thofe  an- 
cient Times  to  the  prefent ; 

But  alfo  accounting 

firjiy  For  the  natural  Difference  of  ele&rical  and  non-elec  - 

trical  Bodies. Secondly,  Shewing  the  Source  or   main 

Spring  from  whence  the  eleftric  Matter  proceeds..  « 

Thirdly,  Its  various  Ufes  in  the  animal  CEconomy,  parti- 
cularly when  applied  to  Maladies  and  Diforders  incident  to 
the  human  Body.  Iliuftrated  by  Variety  of  known  Facls. 
_  fourthly  ,  The  Method  of  applying  it  in  each  particular 

Cafe.     And,- taffy*  The  feveral  Obje&ions  brought 

againfl  it  accounted  for  and  anfwered. 


O  F 

Sir  THOMAS  HUGHSON 

AND 

Mr.  JOSEPH  WILLIAMS, 

With  the  remarkable 

Hiftory,  Travels,  and  DiftreileSj 

o  F 

ELEMACHUS  L.OVET, 

The  Whole  calculated 

For  the  Improvement  of  the  Mind  and 
Manners;  and  for  a  becoming  and  ufe- 
ful  Entertainment  for  the  Youth  of 
both  Sexes. 
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L  ETTR  E 

ELECTRIQUE 

SUR  LA  MORT  DE  M.  RICHMANN. 


L  E  T  T  R  E 

SUR   LA   MO  R  T 

DEM.  RICHMANN* 

PROFESSfiUR  A   PETERS  BO  URG, 

Tui  par  le  Tonnerre  _,   en  faifant  fes  Experiences 

Eleclriques  avec  la  relation  de  cettefatale  Hijloire, 

■dont  on  donne  la  caufe  Phyfique ;,  &  celle  de  tout 

*  le  Phinomene  _,    &  comment  s'engendre  le  Jour  y 

les  Saifons  _,  les  Eclairs  3  le  Tonnerre  j  enfinpour- 

-  -quoi  ce  dernier  caufe  tant  d'accidem. 

O  U  S  me  marque z  M+  que  vous  ne 
venez  que  d'apprendre  que  j'ai  donne 
un  traite  fur  l'explication  &  la  caufe  Phy- 
fique de  tous  les  Phenomenes  de  FEleo 
8c  iur  Tabus  des  pointes  pour  detruire  le 
Tonnerre  ,  &  vous  me  priez  de  vous  en  envoyer 
20  Exemplaires  ,  pour  des  Mrs  de  votre  Acade- 
mie  ,  qui  ont  oiii  dire  que  M.  Richmann  n'euc 
pas  ete  hie  ,  s'il  eut  connu  ce  Livre  nouveau. 

L'Hiftoire  Tragique  de  M.  Richmann   merite 
bien  qu'on  piaigne  fon  fort ,  en  louant  fon  zele  , 
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mais  on  ne  peut  s'empecher  de  le  regarder  comme 
temeraire  ,  d  avoir agi  fur  la foi  des  Sedfcateurs  des 
pointes  ,  fans  connoitre  la  valeur  de  fon  entreprife. 
La  Gazette  d'Allemagne  nous  a  fourni  une  rela- 
tion qui  me  paroit  a(Tez  exa6te,  fur  les  circonftances 
de  cette  mort ,  quoiqu'il  y  ait  un  peu  de  confufion, 
dans  ce  quelle  dit  de  la  pofition  de  PEguille  de 
l'Eledricite  ,  avec  la  barre  &  le  vafe  ,  dont  la  com- 
munication n  eft  pas  indiquee  trop  clairement  j 
mais  qu'on  fuppofe  aflez  pour  les  eftets.  C'eft  d'a- 
pres  cette  relation  que  je  vais  vous  donner  une  ex- 
plication de  ce  Phenomene  *,.  la  caufe  eh  eft  evi- 
demment  demontree  dans  le  Traite  que  je  vous 
envbye  3  lorfqu'on  en  fera  une  jufte  application. 

ALLEMAGNE. 

De  Hambourg  le  14.  Septembre  17 Sh 

On  voit  ici  une  relation  circonftanciee  du  tragique 
accident  arrive  a  M.  Richmann,  Profefteur  a  Pe- 
tersbourg ,  lequel  fut  tue  d'un  coup  de  foudre 
le  6  du  mois  dernier ,  en  faifant  fes  Experiences 
Ele&riques  fur  le  Tonnerre. 

E  6  A  out  vers  le  midy  _,  M,  Richmann  voyant 
jun  orage  s'elever  du  cote  du  Nord  >  fe  difpofz 
a  continuer  fes  Observations  :  ily  avoit  avec  lui  M. 
S0K0I0W  Graveur  de  V Academic  L'endroit  oil  il 
faifoit  fes  Experiences  itoit  une  efpece  de  galerie 
longue  de  16  pas  fur  4  de  large  >  ay  ant  fon  entree 
vers  le  Nord  3  &  une  fenetre  du  cote  du  midy.  On 
nefcaitfi  cette  fenetre  etoit  alors  ouverte  ou  non  y 
tout  ce  qu'on  peut  dire  avec  certitude  _,  e'eft  qu'ily 
avoit  prhs  de  la  fenhre  une  armoire  de  la  hauteur 


de  4  pieds  fur  laquelle  on  avoit  fixe  Vaigullh  de 
UElectriciti  y  &  pofe  un  vafe  de  Verre  rempli  en  par- 
tie  de  limure  de  cuivre  jaune  dans  lequel  defcendoit 
une  barre  de  fer  de  Vepdijfeur  d3un  dcigt  &.  de  la 
longueur  d'un  pied  _,  an  haut  de  cette  barre  on  avoit 
attache  un  fil  d3archal  qui  defcendoit  du  loll  de  la 
maifon  _,  &  entroit  par  le  haut  de  la  galerie.. 

Le  Profeffeur  jugeant  a  V aiguille  que  Uorage  de- 
voit  etre  fort  eloigne  3  ajfura  M.  ScKoloW  qu'il  n3y 
avoit  point  encore  de  danger  _,  mais  qu3a  Uapproche 
de  Uorage  il  pourroit  y  en  avoir  ;  M.  Richmann  fe 
tenoit  a  la  dijiance  d3un  pied  de  la  barre  de  fer  ^ 
continuant  d'obferver  attentivement  V aiguille  -  le 
Sieur  SoKolojV  vit  quelques  momens  apres  j  Jans 
qu'on  eut  touche  a  la  Machine  _,  un  globe  de  feu  bleu 
&  blanchatre  d3  environ  4  pouces  de  diametre  y  for* 
tir  de  la  barre  de  fer  6 '  frapp  er  le  front  de  M.  Rich* 
tnann  y  qui  ^  fans  jetter  le  moindre  cri  _,  tomb  a  a  la. 
renverfe  contre  le  mur  ;  a  ce  Phenomene  fueceda  un: 
coup  comme  celui  d3un  petit  canon^. 

Le  Sr  SoKoloH^  en  fut  renverfe  par  terre  &  fen— 
tit  quelques  coups  j  comme  fi  on  U eut  frappe  fur  le 
dos  :  on  a  reconnu  depuis  y  que  le  fil  d'archal  s3  it  ant 
rompu  y  Its  morceaux  de  ce  filUavoient  atteint  _,   & 
avoient  laiffi  des  traces  de  bridure  fir  fon  habit*, 
Apres  etre  unpeu  revenu  de  fon  premier  faififfement 3 
il  fe  releva  ;   &  s'avpuyant  d3  ab  or d  contre  Uarmoire> 
il  jetta  la  vue  du  cote  de  M.  Richmann  qu3il  ne: 
croyoit  qu3etourdi  du  coup  :   une  epaiffe  fumeeUem- 
pechoit  de  lui  voir  le  vifage  y  &  lui  fit  apprehender 
que  le  feu  n3eut  pris  a  la  maifon*. II  forth  de  la  ga~- 
lerie  tout  effrayi  3  &  appella  le  piquet  de  la  Gar- 
de. Madame  Richmann  qui  avoit   entendu  le  coup  ? 
vint  a  la  galerie  qu3elle  trouva  remplie  de  fumie  :. 
M^SoKoldfr  vehoit  d3  en  fort  in  On  p  eut  s3imagimr 


la  douleur  &  la  ccnfternation  de  cette  Dame  5  lorf- 
que  fe  retournant  elle  vitfon  Epoux  etendufurle  dos 
fans  donner  le  moindre  figne  de  vie  :  elle  eut  d'abord 
recours  aux  feb  >  aux  liqueurs  >  &  a  tout  ce  que  j on 
extreme  agitation  lui  permit  d3  employer  pour  tacher 
de  retirer  fon  mari  d3un  etat  que  fa  tendreffe  lui  repre* 
fentoit  comme  une  efpece  de  Uthargie.  Tout  Jut  inutile^ 
elle  ne  put  jamais  lui  fair e  reprendre  fes  ejprits. 

Le  Profeffeur  Kratyenflein  s3y  rendit  10  minutes- 
apres  avec  un  Chirurgien  _,  qui  ouvrit  la  veine  a  M« 
Richmann  j  mais  iln3en  forth  qu3 une  gout e  defang; 
&  on  ne  lui  fentit  plus  de  pouls.  M.  de  Krat^enfiein 
tenta  inutilement  de  lui  fouffxr  a  diverfes  reprifes 
dans  la  poitrine  _,  comme  on  a  coutume  de  faire  aux 
perfonnes  etoujfees.  Cependant  on  ne  lui  vit  aucune 
marque  de  convulfion  3  ni  aux  bras  ni  aux  jambes  y. 
&c.  Mais  on  remarqua  a  la  partie  fuperieure  du  front y 
ok  les  cheveux  commencent  une  tache  rouge  ovale  de 
la  grandeur  dun  rouble  y  tirant  un  peu  fur  le  cote 
gauche s  oiile  fangavcit  eti  comprimifans  que  lapeau 
fut  aucunement  offenfee.  Le  foulier  du  pied  gauche 
sTeft  trouve  declare  en  deux  endroits  du  mime  cote, 
fans  aucune  marque  de  brulure  ;  a  cote  des  ddchiru- 
res>  on  appcrcut  de  petit  es  t aches  blanches,  Lorfqu3ort 
lleut  dechaiffe  on  trouva  au  meme  endroit  une  tache 
de  fang  extravafe  grande  comme  un  rouble.  En  exa- 
minant  le  corps  3  on  remarqua  au  cote  gauche  _,  de- 
puis  les  hanches  jufqu3au  cou  x  huit  taches  rouges  & 
bleues  _,  tant  grqffes  que  petites  outre  quelqu'autres 
qui  reffembloient  a  celles  que  la  pcudre  a  canon  fait 
en  brulant  la  peau.  On  vifita  enfuite  la  galerie.  Un. 
eclat  de  la  porte  de  la  cuifine  3  long  de  deux  pieds  > 
&  de  la  grcjjeur  d3un  tuyau  de  plume  3  avoit  eti 
jet  te  fur  les  degris  de  Fefcalier  ±  quiy  etoit  contigu* 
Le  vafe  de  verre  etoit  caffe  jufqu'a  la  moitie  de  fa. 
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Hauteur  ^  &  la  limure  de  cuivre  difperfie  ainfi  que: 
quelque  petit s  morceaux  de  fil  d'archal, 

Le  lendemain  fur  les  inflances  de  V  Academie  3  le 
Pxofeffeur  Krdt^enfiein  &  le  Sr  Klein  ^  fon  adjoint, 
en  Anatomie  _,  firent  Vouverture  du  corps  24 ■  heures. 
apres  V accident.  D3abord  on  remarqua  que  les  taches. 
de  fang  extravafi  s3  etoient  fechies  &  endurcies  fans 
que  le  poil  eut  ite  bruli  :  on  enleva  enfuite  la  peau 
&  I3 on,  trouva  que,  les- 1 aches  Bin  de  pinetrer  jufi 
qu'aux  mufcles  &.  aux  os  >  &c  ;  ne  paroiffoient  pas. 
mime  fur  la  graiffe  qu'elles  couvroient.  La  cervelle 
n'avoit  rien  fouffert.  La  partie  antirieure>  du  poumom 
it  ok  auffi  dans  fa  fituation  naturelle  entrele  mediaflirt 
&  les  coteSyfans  aucune  bleffurs:  le  cceur  n3 itoit  point 
nonplus  offenfe  ymais  il  lie  s3y~ trouva- point  defang^,„ 
La  partie  pofierieure  du  poumon  particulierement  du. 
cote  droit  itoit  noirdtre  _,  &  toute  couverte  defang  ex- 
travafe :  dans  lecreux  de.la  poitrine  y,  ily  avoit  en- 
viron une  demi-livre  de  fang  pur;  en  feparant  la^ 
trachee  d'avec  I3 orifice  du  ventricule  _,,  on  en  trouva- 
la  partie  pojlerieure  extremement  molle  y  mince  & 
dechiree  :  les  branches  de  I3  arte  re   etoient  rempResj 
de  fang  _,  partie  clair  y  partie  icumeux.  Avant  d3ou~ 
vrir  le  corps  _,  &  lorfqu^on  le  tourna  3  il  en  etoit  font 
un  peu  de  fang  par  la  bouche '.-.  Les  intefilns  greles_ 
etoient  fains  &  en.  bon  it  at  jamais  le  pancreas  etoit*. 
blejfe  &  rempli  de  fang :  le  refie  des  entrailles  _,  com— 
me.lefoye>laratex.&.c..itoient  auffi  fains  qu3on> 
puiffe  les  avoir. 

Quant  a  V accident  merne  3...  le  Profeffeurauroit 
pu  demeurer  encore  quelque  terns  dans  la  galerie  fans, 
pajfer  pour  temeraire  ni  courir  naturellement  aucun- 
danger  j  puifque  Vorage  etoit  encore  eloigni  de  presl 
de  6  degris  de  fon  horizon  :  au  moyen  des  j,  ou  & 
wups  qui  Vontpricedi  ^  &  qui  itoient  fort  foibles  A., 
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on  en  a  pu  aifement  calculer  la  difiance  par  Vinter~ 
valle  de  ij  a  20  fecondes  entre  V 'Eclair  &  le  Ton- 
nerre  qui  tua  M.  Richmann. 

Le  Confeiller  Lomonojfojf^  faifoit  une  pareille  ex- 
perience che^  lui  tout  proche  de  la  maifon  de  M. 
Richmann  y  &  il  ne  remarqua  que  de  groffes  etincellei 
dans  le  terns  meme  que  ce  coup  fut  ji  funejle  au  Pro- 
fejjeur. 

Pour  pouvoir  fentir  la  force  de  cette  explication, 
il  fautd'abord  avoir  attention  de  ne  rien  donner  an 
prejuge  ,  au  contraire  il  faut  rigoureufement  s'at- 
tacher  aux  fairs  conflates  par  l'experience  ,  &  ne 
point  perdre  de  vue  la  diftinction  du  feu  ordinaire, 
qui  eft  en  action  avec  l'air  fur  la  matiere  ,  d'avec 
celuide  l'Eleetricite  ou  du  Tonnerre,,  qui  n'eftque 
Tefprit  de  feu  pur  fans  aucun  air  ,  cet  air  etant 
alors  toujours  ecarte  a  la  circonference ,  Chap.  2. 
Idee  du  Michanifme  de  VUnivers  pour  parvenir  a 
celui  de  VEleclricite  3pag.  13  Sec.  de  mon  Traite 
du  Spectacle  du  Feu  Elementaire.  *  Ceci  bien  enten- 
dir,  on  pafleraau  chap- V.  6e. effet,pag.  125  &  116I 
Ch.  VII. feet.  4§.  20  jufqu'a  30,p.  215,216"  8c  217. 

Void  le  Tine  de  cet  Ouvrage, 

*  Le  Spe£fcacle  du  feu  Elementaire,  ou  Cours  dlle&ricite  experimental^ 
ou  Ton  trouve  l'explication  ,  la  caufe  be  le  Mechanifme  du  Feu  dans 
fon  origine  ,  de-la  dans  les  corps  ,  fon  a£tion  fur  la  bougie  ,  fur  le  bois  y 
&  fuccemVement  fur  tous  les  Phenomenes  Eteftriques  \  ou  Ton  devoile 
Tabus  des  pointes  pour  detruire  le  Tonnerre  :  on  y  explique  en  outre  la. 
caufe  de  la  chute  des  corps  au  centre  de  la  Terre ,  celle  de  Fafcenfion 
de  l'eau  dans  les  tuyaux  capillaires ,  &c.  Que  le  Feu  eft  le  relTbrt  3  Sc 
Fair  Fagent  du  Mechanifme  de  FUnivers.  Par  M.  Ch.  Rabiqueau  » 
Avocat,  Ingenieur  Privilegie  du  Roi  ,  pour  tous  fes  Ouvrages  de  Phyfi- 
que  Sc  de  Mechanique.  Les  Libraires  le  trouvenr  a.  Paris ,  chez  FAu- 
teur ,  Hotel  de  Mouy  3  me  Dauphine  3  pres  le  Pont-Neuf ,  ou  Fon  fait  les 
Cours  compofes  de  plus  de6o  Experiences  nouvelles,&:  16  de  comparai- 
fon  qui  font  partie  du  Traite  ,  qui  fe  vend  auffi  chez  Jombert  Libraire 
du  Roi ,  pour  FArtillerie  &  le  Genie  ,  rue  Daupbine  a  V Image  Nefrc- 
Dame  ,  &  ay.  Palais  chez  .Grange  Libraire,  gallerie  des  Erifonnieis* 
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Pour  plus  d'intelligence  je  reprens  lei  Porigme 
du  Tonnerre  3  jufqu 'a  fa  reunion  a  l'equilibre  avec 
l'air  *,  j'efpere  que  vous  me  fc^aurez  bon  gre  de  vous 
eclaircir  fur  cette  matiere  :  le  developpement  en  eft 
curieux  8c  intereflant. 

Les  efFers  non-feulement  nous  mettent  en  etat 
de  conjecturer  ,  mais  meme  iis  nous  ailurent  que,. 
l'Auteur  de  la  Nature  ayant  forme  les  quatre  Ele- 
mens,  (ch.  i  pag.  13,  dec.)  celui  du  Feu  a  ete!  le 
premier  ,  PAir  le  fecond  ,  dont  chaque  globule  a 
reuni  a.  fa  matiere  autant  d'efprit  de  feu  qu'il  en  pent 
contenir ,  comme  Feau  fait  fur  le  vin ;  la  Terre  dc 
l'Eau  font  une  matiere  ou  des  corps  formes  dans  ce 
fecond  Element  *,  ils  font  imbus  des  globules  d'ef- 
prit d'air  &  d'efprit  de  feu  ( on  dit  d'efprit ,  parce 
qu'etant  dans  les  pores  de  ces  Corps  ,  ils  font  dega- 
ges  de  tout  Atome,  infe&e,&:c.  8c  autres  matieres  qui 
ne  s'y  afTemblent  point ,  comme  dans  l'air  groffier 
que  nous  refpirons).  L'equilibre  a  fixe  ces  Elemens 
a  raifon  de  leur  pefanteur  ,  8c  e'eft  Pordre  naturel. 
Mais  le  Mechanifme  demande  une  circulation  con- 
tinuelle  qui  nous  amene  le  jour ,  la  nuit  8c  les  di£- 
ferentes  faifons :  ou  eft  la  fource  de  ce  Mechanifme? 
comment  le  comprendrons-nous  ?  qui  en  fera  la 
force  motrice  ?  Le  feu  8c  Pair  agifTant  fur  la  matie- 
re terreftre. 

Le  feu  ayant  ete  amalgame  avec  l'air ,  autant  que 
ce  dernier  en  a  pu  contenir ,  le  premier  etant  bien 
plus  etendu,il  eft  refte  un  Globe  forme  de  cet  Exce- 
dent  reuni,qui  eft  leSoleil,  toutefpritde  feUjle  feu 
pur,  Corps  extremement  leger  par  la  fubdivifion 
inombrable  de  fes  pointes  ,  8c  dont  Punion  totale 
porte  la  chaleur,  le  feu  de  vie,  la  lumiere  fur  tout  ce 
qui  l'environne.  Or,  ce  Globe  de  feu  communique, 
donne  a  fon  lever  la  lumiere  8c  le  feu  a  chaque  glo- 


bnie  d*atr  &  de  feu  reunis ,  qui  forment  autant  da 
rayons  folaires  5  tous  fe  le  communiquant  les  uns 
aux  autres  ,  enfin  jufqu'au  centre  de  la  Terre  8c  axk 
fondde  FEau.  Ainfi  arrive  a  la  matiere  terreftre,celle- 
ci  etant  diviiible  lui  prefente  autant  de  canaux  que 
de  pores ,  a  la  faveur  defquels  le  feu  acquiert  una 
action  ,  qu'ii  exerce  fur  cette  matiere,  ou  il  prend 
fon  cours ,  comme  par  autant  de  Siphons  3  a.  me- 
fure  que  Fair  s'y  infinue  pour  en  rempiir  les  vuides^. 
ce  qui  ne  fe  peut  faire  que  par  degres  ,  &.le  plus 
ou  le  moins  de  domination  8c  d'eloignement  do.' 
fbleil ;  d'ou  naiilent  les  faifons. 

Saififlbns  ces  faits ,  la  Terre  en  recevant  la  lu- 
miere ,  8c  Faction  des  rayons  folaires  au  premier 
inltant  de  Forigine  du  Soleil  ^  n*a  pu  etre  echauffee 
que  par  degre ,  8c  a  meliire  que  le  feu  a  fait  du. 
progres ,  en  deffechant  les  matieres  •,  ce  qui  deman- 
de  un  terns  que  nous  pouvons  comparer  au  Prin- 
tems  %  pendant  lequel  Faction  folaire  eft  infinuan-  - 
re  8c  douce  comme  a  fon  lever  ,  8c  agit  modere- 
ment  fur  les  corps  8c  les  matieres  que  Fair  plus, 
condenfe  reflerroit.  Ces  Corps  ayant  acquis  en  eux , 
Taction  du  feu  a  un  certain  degre  •,  il  s en  exhale, 
d'autant  plus  de  parties  ,  qui  reunies  nous  produi- 
fent  enfin  l'Ete  3  le  Soleil  etant  dans  fon  plushaut 
degre :  de  meme  que  chaque  jour  il  nous  don- 
ne  la  chaleur  du  midi  *,  s'abaiflant  enfuite  fur  Fhori- 
zon  il  laifle  la  liberte  a  ces  colonnes  de  feu  de  s'ex- 
haler  par  la  premon  de  cet  air  ,  qui  s'infinue.  d'au- 
rant ,  pour  rempiir  la  place ,  a  mefure  que  la  ma- 
tiere fe  confume  ;  alors  fe  trouvant  plus  d'air  que 
de  feu  %  la  chaleur  decline  ,  creft  Fapf  es-midi ,  _ou 
FAutomne.  Ces  Corps  dilates ,  ces  meches  defle- 
chees  deviennent  a  rien ,  8c  n'exhalent  prefque  plus 
de  feu :  la  matiere  ne  refifte  plus  ,  elie  rentre  dans; 
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le  repos  ,  Paction  de  vigueur  cefTe  ,  plus  de  cha- 
leur,c'eft  le  foir,  enfin  l'Hyver.  Cerre  rrieche  ou  ma- 
tiere  etant  confommee,  Pequilibre  fe  retablit,  Pair, 
le  feu  &  la  matiere  font  remis  a  leur  premier  etat : 
le  Soleil  recommence  a  s'infinuer  fur  la  Terre  ,  ou 
trouvant  de  nouvelle  matiere  ,  il  agit  de  nouveau, 
8c  fuccefiivement  ,  redonne  le  jour  3  &  routes  les 
faifons. 

II  eft  maintenanr  aife  de  comprendre  qu  en  Ete 
le  feu  s'elevant  de  tons  cotes  ,  en  fortant  abon- 
damment  des  Corps  &  des  Matieres  ,  il  fe  reunit 
aifement  en  volume  capable  de  refifter  malgre  fa 
legerete  ,  a  l'air  environnant ,  qui  tend  a  compri- 
mer  &a  reprendre  Fequilibre  ,  tant  que  cet  air  ne 
trouve  aucune  ifTue  pour  s'infinuer  &  divifer  ce 
feu  reuni.  l'Experience  du  paffe-vin  nous  en  four- 
mt  un  exemple  afTez  fenfible  (pag.  75  ,  90  &  91.) 

Ce  nuage  de  feu  fe  foutenant  ainfi ,  &  agite 
par  les  nues ,  s'allie  a  un  autre  femblable ,  &  leur 
union  fe  fait  avec  une  lumiere  rouge  ,  fans  bruit. 
Chap.  VII.  §.  29.  p.  21(5. 

Ce  nuage  de  feu  fouvent  enveloppe  &  s'unit  en 
cercle  au  tour  d'un  nuage  d'eau  ,  ou  d  un  nuage 
d'air  ordinaire  ,  ainfi  ce  nuage  eft  eledrife  ,  c'eft- 
a-dire  environne  de  feu. 

Un  autre  en  enveloppe  un  autre  ;  ces  derniers 
fe  rencontrent  d'ou  naiffent  les  eclairs ,  d  un  rouge 
bleuatre  ,  avec  bruit,  (§.  29  &  30  pag.  116  &  217) 
meme  ch.  L'air  pourfuivant  continuellement  les 
parties  du  feu  jufqua  la  reunion  a  Pequilibre  ,  ne- 
ceffaire  pour  le  Mechanifme ,  forme  les  vents,  les 
ouragans ,  les  nuages  de  pluye  &  de  grele  caufes  par 
les  parties  de  feu  plus  ou  moins  dominantes ,  & 
les  differentes chutes  des  uns  anx  autres ,  cnRn  le 
Tonnerre. 
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Cette  foudre  echappee  de  fort  nuage ,  eft  pouflee 
par  les  colonnes  d'air  environnant  en  tout  fens  , 
celie  qui  repond  a  un  Corps  non  electrique  ,■  ou 
I'efprit  de  feu  &  1'efprit  d'air  font  en  concurrence* 
eft  la  plus  foible  a  fon  egard  ?  &  ou  il  a  plus  d'ap- 
titude  a  fe  rendre  ,  ii  il  ne  trouve  aucune  force  qui 
le  rejette  &:  Foblige  de  s'elancer  ailleurs :  en  ce 
cas  ,  l'objet  fur  lequel  il  s'elance  y  eft  fujet  a  etre 
brule  ;  mais  rl  ce  feu  eft  divife  en  Atmofphere  , 
au  tour  d'un  nuage  fort  etendu  ,  en  entrant  en 
charge  fur  les  nuages  avoifinans  ,  il  perd  beau- 
coup  de  fa  force  ,  &  en  ce  cas  ,  fouvent  il  ne 
bride  point ;  mais  l'objet  qui  fe  prefente  pour 
ouvrir  un  canal  a  fa  reunion  ,  eft  dechire  &  brife 
par  la  fecoufte  de  l'air  rentrant  en  equilibre.  pag. 
2.1S  nieme  chap.  §.  32.  ou  Ton  voit  ['explication 
des  effers  de  la  foudre  qui  tomba  fur  k  clocher 
des  grands  Auguftins  en   1 747. 

Examinons  a^  prefent  ce  qui  s'eft  pafle  au  ref* 
peel  de  M.  Richmann  ;  fuivant  les  fairs ,  le  nuage 
de  la  foudre  etoit  etendu  ,  plufieurs  pointes  elec- 
triques  percoient  dans  ce  nuage  ;  ces  barres  fem- 
blables  a  d'autres  nuages  capables  d'etre  ele&xifes ,, 
s'eiectriferent  erTectivement ,  &  formoient  a  leur 
egard  autant  de  nouvelles  Atmofpheres  ,  qui  ne 
tendoient  qua  s'ecouler  par  le  premier  canal  qui 
fe  prefenteroir. 

Le  vafe  de  verre  rempli  de  limaille  a  ete  l'inf 
trument  funefte  qiii  a  occafionne  tout  le  malheur. 
Ce  vafe  ayant  re^u  d'abord  une  premiere  charge 
au  deffus  de  la  limaille  ,  avoit  une  Atmofphere 
bien  fuperieure  a  celle  d'une  limple  barre  y  chap. 
6  >  2e  effet  pag.  138,^80:.  L'armoire  operoit  le 
courant  du  Feu  ou  de  la  Matiere  Ele&rique  par 
le  plancher  \  comme  M.  Richmann  a  prefente  ur* 


II 

canal  de  reunion  9  de  1'Atmofphere  du  yenre  avec 
l'ecoulement  qui  repondoit  a  Ion  pied  ,  c'etoit  le 
chemin  le  plus  court  pour  reprendre  equilibre, 
rel  que  je  le  demontre  dans  une  Automate  Elec- 
trique  que  j'ai  imagine  pour  mes  Experiences  &* 
Cours.  Cette  figure  admirable  ne  frappe  point 
celui  qui  porte  fon  doigt  au  doigt  de  la  figure  , 
quoiqu'il  tienne  la  chaine  qui  communique  au* 
pieds  de  cette  figure  ,  &  qu'il  etabliiTe  un  cou- 
rant  par  les  deux  extremites  :  parce  qu'un  autre 
objet  etablit  un  courant  plus  court  par  un  eclair 
d'une  finguliere  beaute  *,  interrompt-on  ce  cou- 
rant interieut  ?  alors  celui  qui  porte  le  doigt  eft 
frappe,  &  reffent  une  bonne  commotion.  Cette- 
figure  herifle  des  rayons  pendant  la  charge  ,  ce 
qui  previent  qu'on  doit  etre  frappe :  il  n'y  a  au- 
cuns  rayons  quand  le  courant  eft  interieur.  * 
.  M.  Richmann  n'a  pu  refifter  au  paflage  du  feu 
reuni  par  les  deux  bouts  *,  ce  feu  en  pallant  s'eft 
allie  le  feu  de  vie  de  M.  Richmann  ,  en  ecar- 
tant  en  meme-tems  l'air ,  de  forte  qu'il  n'eft  refte 
que  la  matiere  incapable  de  vie,  fans  ce  feu  &: 
cet  air.  Les  differentes  taches  de  fang  extravafe, 
feche  &  coagule,  ecumeux ,  ces  parties  bleifees  Sc 
dechirees ,  font  les  fuites  de  1'interruption  de  fon 
action  &  de  la  repulfion  de  l'air  pendant  ce  cou- 
rant de  feu  arrive,  par  le  pied  &  par  le  front, 
dont  la  reunion  eft  ce  que  nous  appellons  com- 
motion ,  a  caufe  de  Taction  du  feu  reuni ;  a'ufli 
le  choc  ,  1'efFort  le  plus  violent  fe  marque-t'il  au 
corps  au  lieu  de  la  reunion  du  feu  8c  de  l'air. 

*  Comme- mon  cabinet  privilegie  du  Roi ,  Hotel  de  Mouy  rue  Dan- 
fhine  ,  eft  un  Speffcacle  tou.jours  ouvert  au  Public  ,  on  peutpour  crois 
iivres  pa*  reprefentation ,  voir  4  fon  grc  tel  Phenomena  ?  ou  Pi£ce 
Mechaai<iuc;  que  Von  fouhaite. 


La  fiunee  cpafle  n'eft  probablement  venue  cue 
de  la  kmaille  de  cuivre  \  ou  le  feu  a  JRS 
au  moment  de  fa  reunion  5  ce  feu  n'a  laiffe  qJune 
fumee     nayant  pu  agir  que  fur  les  partielfpi 

ie  verre  &  le  fil  de  fer ,  au  moment  de  Ja  r<fo 
mon  de  1W  a  l'eqmlibre.  Les  Eclats  de  ce  fil  de  fer" 
qutfe  font  lances  de  cotes  &  d'autres  ,  on  div 5 

SotSux  dffilT  i,Atm°>h;re  ■>  <■**  de  ft 

Sadies      t  ef  '  de/eS  Parcelles  *»  li- 

tanies     &c.   ne  recevant  plus  de  charge  de  la 

^>/e  1'orage,  ne  pouvoient  ported  que  le 

dulu        ^  COntad'  &  non  *™  bunion 

Ce  contad  violent  a  renverfe  M.  Sokolow  ' 

R32    volrla  chute  du  feu  ou  **££ 

M.  Richmann  avoir  reeu  :  M.  Sokolow  avoir  en! 
core  entendu  le  coup  de  la  commotion  ou  reu- 
nion de  lair,  qui  avoit  fait  le  bruir  dun  petit 
canon,  par    e  t6ubMemeMi  V4q^ff^^ 

froiflement  de  lair  centre  lair;  dont  le  coup  eft 
ordinairement  dautant  plus  grand  ,  qull  yT  e« 
de  vuide  ou  de  feu  echappe  ;  il  n'a  pas  efe  ren- 
verfe  par  cette,  commotion,  mais  par  le  violent 
contaft  que   I'Atmofphere  du  fil  deP  fer  a  o  ca- 

iTui  ceh  v r  rler  le  Ph<bomene  au  ™ 

pLnL  eTet  PaS-  I0°  >  &c-  Comme  ce 

Phenomene  a  trouve  une  iffue  ,  M.  Sokolow  n'a 
eu  que  le  coup  du  remplacement  de  fair  ,  que 

a  la  brulure    ce  fil  de  fer  mince  avoit  ete  froMe  & 

SS?      .       PaVa  V°^Ce  du  con^  ^n   2 
rupture  ,  il  a  conferve  alfez  de  feu  pour  efflerer 

&Tmarquer  la  trace  de  fa  chute  fur  fetoffe. 

I  eclatqm  eft  forti  de  la  pone  de  la  cuifine  eft 


encore  un  debris  du  ample  contact  &  non  de  la 
fcommotion*,  quelque  trait  de  Feu  Ele&rique  s'etant 
attache  &:  ayant  oris  cours  par  cette  potte ,  les 
parties  d'air  ecartees  ont  brife  ce  morceau  -,  le 
refte  du  feu  bien  afFoibli  s'eft  trouve  enfln  reuni 
a  l'equilibre. 

Voici.la  caufe  de  ces  terribles  effets  par  des 
principes  fiires  ,  relativement  au  Traite  que  je 
vous  ehvoye.  C'eft  mal-a-propos  que  les  Auteurs 
de  la  relation  difent  que  M.  Richmann  auroit  pu 
encore  demeurer  quelque  terns  dans  la  galerie , 
parce  que  l'orage  etoit  eloigne  ,  au  moyen  des  5 
ou  6  coups  qui  ont  precede.  Leur  calcul  Geome- 
trique  n  eft  point  a  raifon  du  fait ,  ni  en  raifon 
Ele&rique  *,  parce  que  ce  n'eft  point  1'efFet  d'au- 
cuns  de  ces  5  a  6  coups  de  Tonnerre ,  mais  de 
celui  de  FAtmofphere  &  charge  du  vafe  ,  dont 
FEclair  ,  i'etincelle  &  le  coup  ont  ete  occafionnes 
par  M.  Richmann  ,  qui  prefentoit,  avons-nous  dit, 
un  chemin  plus  court  a  fa  reunion  du  feu  en  char- 
ge au  verre. 

Le  Confeiller  LomonoiTow  na  eu  que  des 
etincelles  a  fa  barre  ,  cela  eft  naturel ,  il  prefen- 
toit toujours  un  ecoulement  a  la  Matiere  Ele£fcri- 
que  ;  il  nJetoit  fujet  quaux  contacts  plus  ou  moins 
vioiens ,  fuivant  la  charge  *,  au  lieu  que  dans  la 
commotion ,  le  feu  arrivant  des  deux  bouts  ,  for- 
ce ,  pane  au  corps  ,  &  tend  a  s'unir  comme  je 
1'ai  demontre  ch.  6  ci-deflus  *,  en  outre  on  ne  fait 
pas  mention  de  la  charge  d'une  bouteille  chez  ce 
aernier.  Il  pourroit  encore  y  en  avoir  eu  une  ,  6C 
que  Fecoulement  fe  fut  fait  par  ailleurs.  Sans  cela 
1 0000  perfonnes  dans  Tefpece  de  Monfieur  Rich- 
mann ,  &  a  la  fois ,  n'ecnapperoient  jamais  a  une 
fareille  commotion,  dont  la  force  n'eft  relative 


14 
qu'a  l'Atmofphere  accumulee  au  verre  ,  qu'il  etoit 
tres-imprudent  d'expofer  a  la  charge  d'une  Machi- 
ne bien  au-defTus  de  la  force  de  FEledfcricite  or- 
dinaire :  c'eft-la  le  cas  des  accidens  funeftes  qui 
arrivent ,  fans  quoi  la  nuee  chargee  d'Eledfcricite, 
cut  pu  fe  perdre  fans  faire  aucun  mal  ,  en  trou- 
vant  un  ecoulement  fans  reunion ,  comme  il  arrive 
fort  fouvent. 

Si  M.  Richmann  eut  eu  a  fa  main  un  fil  de  fer, 
portant  d'un  bout  fur  fa  cuifTe ,  &  dont  Pautre 
tout  eut  ete  a  portee  d'ouvrir  un  canal  a.  PEclair  Elec- 
trique  ,  il  eut  pii  etre  fauve  ch.  6pag.  189  3  i-je. 
Experience  :  le  Feu  de  vie  6c  Pair  interieur  ne  fe 
trouvant  point  attaques  au  coffre  ,  il  n'auroit  pu 
efluyer  qu'une  aflommante  commotion  5  qui  peut- 
ctre  ne  Peut  pas  tue  ;  mais  fuppofe  quelle  eut  ete 
affez  forte  ,  ce  qu'on  neftime  pas  j  alors  il  eut  feu- 
lement  ete  etourTe  ,  &  on  n'eut  pas  trouve  ces 
irruptions  de  Pair  Sc  de  feu  ,  avec  des  taches  dans 
les  differentes  parties  defignees. 

Ce  trille  Phenomene  mettra  tous  nos  Philofo- 
phes  en  garde  3  8c  mon  Traite ,  certain  dans  les 
Experiences,  leur  apprendra  la  Caufe  Elec"fcriques 
8c  les  fera  juger  plus  fainement  des  efFets. 

Je  fuis  Monfieur,  V* 
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